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USE OF NK-1 RECEPTOR ANTAGONIST SERLOPITANT IN PRURITUS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to and the benefit of US Patent Application No.
13/925,509 and US Provisional Patent Application No. 61/838,784, both filed on June 24, 2013.

TECHNICAL FIELD

[0002] The invention relates to methods for treating acute or chronic pruritus with an NK-1 receptor

antagonist. The invention further relates to pharmaceutical compositions comprising an NK-1 receptor
antagonist.

BACKGROUND OF THE INVENTION

[0003] Pruritus, or itch, is an uncomfortable skin sensation that provokes a desire to scratch. Although
itch may be acute, for example, from an insect sting, chronic pruritus originates from many different

causes. lt is a seriously debilitating condition, comparable to chronic pain, which negatively impacts
quality of life.

[6004] Chronic pruritus affects millions of people worldwide, although solid epidemiological data is very
limited. For example, one study reported that 8-10% of the population of Oslo suffer from chronic
pruritus from all causes (F. Dalgard et al., J. Investig. Dermatol. Symp. Proc., 2004, 9(2):120~5).
Patients with certain diseases and conditions report high incidences of chronic itch, including those with
psoriasis (78-84%), Hodgkin's disease (25-35%), dialysis patients (22%), and polycythaemica vera
(48%) (M. Metz and S. Stiander, CME Dermatol., 2008; 3(3):124—143). Chronic pruritus is also a
prevalent symptom in cutaneous T-cell lymphoma (68-93%), a disease that includes mycosis fungoides
and Sézary syndrome (N. Meyer et al., Acta Derm. Venereol.,, 2010, 80:12-17). Pruritus is the most
common dermatological complaint in elderly patients (S. Beauregard and B. A. Gilchrest, Arch.

Dermatol., 1987, 123:1638-43). ltch is often the side effect of certain drugs, such as EGF receptor
antagonists.

[0005] Antihistamines can sometimes effectively treat itch due to acute urticaria, but many chronic
pruritic diseases respond poorly to conventional H1 receptor antagonists (Tey H.L. and G. Yosipovitch;
Br. J. Dermatol., 2011, 165(1):5-17). In addition to marginal efficacy, antihistamines can also cause
intolerable drowsiness. Other current therapies possess various limitations. For example,
anticonvulsants such as gabapentin inhibit spinal mechanisms in the perception of itch, but their use is
limited due to their slow onset of action (5-6 weeks) (Metz and Stander, 2008). Opiate receptor
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antagonists such as naloxone, nalmefene, and naltrexone decreased pruritus symptoms in patients
with liver and kidney disease, although significant central nervous and gastrointestinal side effects
occurred (Metz and Stéander, 2008; N. V. Bergasa et al., Hepatology, 2006, 44(5):1317-23).

[0006] Substance P, the endogenous ligand for the neurokinin-1 (NK-1) receptor, is a significant
mediator of pruritus (T. Andoh ef al., J. Pharmacol. Exp. Ther.,1998, 286:1140-5). Intradermal injection
of substance P elicits an itch sensation in human subjects, and an associated itch response in mice.
The substance P-induced itch~associated response in mice is not inhibited by antihistamines (B.
Amatya' et al., Skin Pharmacol. Physiol., 2010; 23:133-138; C. Weidner et al., J. Invest. Dermatol.,
2000, 115:1015-1020). In an experiment designed to study the role of substance P in pruritus, Ohmura
et al. reported that tachykinin NK-1 receptor antagonist, BIIF 1149 CL, inhibited scratching behavior in a
picrylchloride-induced dermatitis model in NC/Nga mice (Eur. J. Pharmacol., 2004, 491:191-194; U.S.
Patent Application No. 2003/100565).

[0007] Aprepitant (Emend®), an NK-1 receptor antagonist, is approved by the FDA for use in the
prevention of chemically induced nausea and vomiting (emesis) after chemotherapy. Duval and
Dubertret first reported that oral aprepitant (80 mg daily) had utility in treating pruritus in three patients
with Sézary syndrome (N. Engl. J. Med., 20089, 361(14):1415-6). Torres et al. disclosed similar results
(J. Am. Acad. Dermatol., 2012; 66(1):e14-5). Stander ef al. conducted a small, open-label study which
demonstrated that aprepitant significantly decreased chronic pruritus caused by conditions such as
atopic diathesis and prurigo nodularis. In this study, twenty previously untreatable patients were given
a daily dose of 80 mg for 3 to 13 days. Eighty percent of the patients experienced a considerable
reduction in itch intensity (S. Stander, et al., PLoS One, 2010, 5:6, €10968). However, Wallengren
conducted a follow-up double-blind study based on Stander's work testing a single dose of topical
aprepitant blended at a 5% concentration in a lipophilic vehicle in patients suffering from chronic
pruritus of various etiologies. Although the drug was absorbed into the skin, the patients’ itch was not
alleviated (J. Wallengren, Arch. Dermatol., 2012, 148(8).957-9).

[0008] Although oral aprepitant is generally well-tolerated, it is extremely expensive, limiting its use in
chronic pruritus (Tey, 2011). Further, aprepitant is a moderate inhibitor as well as an inducer of
CYP3A4 and CYP2C9, indicating that drug-drug interactions with chemotherapeutic agents and
corticosteroids must be considered (Torres, 2012). Mir and Coriat have suggested that the risk of drug-
drug interactions with aprepitant is high because it can alter the activity of cytochrome P450 3A4
isoform (CYP-3A4), an enzyme involved in the metabolism of a range of commonly prescribed drugs,
including tyrosine-kinase inhibitors, either inducing or inhibiting the CYP-3A4, depending on which
drugs are given concomitantly. Tyrosine-kinase inhibitors do not induce frequent nausea and emesis;
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therefore, clinical experience with concomitant administration of aprepitant and these drugs is scarce.
Furthermore, the pharmacokinetics of tyrosine-kinase inhibitors varies widely between patients, and
drug-drug interactions are common (O. Mir and R. Coriat, The Lancet, 2012, 13:964-965). Thus, the
need for additional, safe treatments for acute and chronic pruritus exists.

SUMMARY OF THE INVENTION

[0009] In one aspect, this invention provides a method of treating pruritus in a patient in need of such
treatment comprising administering to said patient a therapeutically effective amount of 3-
[(3aR,4R,58,7aS)-5-[(1R)-1 ~13,5-bis(trifluoromethyl)phenyllethoxyl-4-(4-fluorophenyl)-1 ,3,33,4,5,6,7,7a-
octahydroisoindol-2-yljcyclopent-2-en-1-one or a pharmaceutically acceptable salt, solvate or
polymorph thereof. In one embodiment, the therapeutically effective amount comprises a dosage of
0.10 mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75mg, 1 mg, 2mg, 2.5 mg, 3 mg, 4 mg, 5mg, 6 mg, 7
mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg one or more times a day. In another
embodiment, the therapeutically effective amount comprises a dosage of 0.25 mg, 1 mg, or 5§ mg once
aday. In a further embodiment, the therapeutically effective amount comprises a dosage of from about
0.1 mg to about 30 mg or from about 1 mg to about 7.5 mg. In another embodiment, the therapeutically
effective amount is administered orally in the form of a tablet. In a further embodiment, the
therapeutically effective amount is administered once a day at bedtime. In another embodiment, the
therapeutically effective amount is administered once a day, once every other day, once every third
day, once every fourth day, or once a week. In other embodiments, serlopitant is administered under a
chronic dosing regimen. In some embodiments, a therapeutically effective amount of serlopitant is

administered over a period qf at least 2 weeks, 3 weeks, 1 month, 1.5 months, 2 months, 3 months,
4 months, 5 months, 6 months or longer.

[0010] In another aspect, this invention provides a method of treating pruritus whereby 3-
[(3aR.4R,5S8,7aS)-5-[(1R)-1 -[3,5-bis(trifluoromethyl)phenyl]ethoxy]—4-(4-ﬂuorophenyl)-1 ,3,32,4,5,6,7,7a-
octahydroisoindol-2-yljcyclopent-2-en-1-one (serlopitant) or a pharmaceutically acceptable salt , solvate
or polymorph thereof is administered to a patient in need of such treatment according to a schedule,
wherein a least one loading dose is first administered, and, second, at least one therapeutically effect
maintenance dose is administered. In one embodiment, the loading dose is five times, four fimes, three
times, or two times the maintenance dose. In another embodiment, the loading dose is three times the
maintenance dose. In a further embodiment, the loading dose is administered on day 1 and the
maintenance dose is administered on day 2 and thereafter. In another embodiment, the loading dose
and the maintenance dose are administered at bedtime. In another embodiment, the method further
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comprises administering a second loading dose prior to administering the maintenance dose. In ane
embodiment, the loading dose is three times the maintenance dose and the second loading dose is two
times the maintenance dose. In a further embodiment, the therapeutically effective maintenance dose
is 0.10 mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5 mg, 6 mg,
7 mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg administered one or more times a day. In
another embodiment, the therapeutically effective maintenance dose comprises a dosage of 0.25 mg, 1
mg, or 5 mg administered once a day. In a further embodiment, the therapeutically effective
maintenance dose comprises a dosage from about 0.1 mg to about 30 mg or from about 1 mg to about
7.5 mg. In another embodiment, the therapeutically effective maintenance dose is administered once a
day, once every other day, once every third day, once every fourth day, or once a week. In other
embodiments, serlopitant is administered under a chronic dosing regimen. In some embodiments, a
therapeutically effective maintenance dose of serlopitant is administered over a period of at least 2
weeks, 3 weeks, 1 month, 1.5 months, 2 months, 3 months, 4 months, 5 months, 6 months or longer.
In certain embodiments, serlopitant is administered orally.

[0011] In one aspect, this invention provides a pharmaceutical composition for the treatment of pruritus
comprising 3-[(3aR,4R,5S,7aS)-5-[(1R)-1-[3,5-bis(trifluocromethyl)phenyllethoxyl-4-(4-fluorophenyl)-
1,3,3a,4,5,6,7,7a-octahydroisocindol-2-yljcyclopent-2-en-1-one or a pharmaceutically acceptable salt,
solvate or polymorph thereof and a pharmaceutically acceptable carrier. In one embodiment, the
pharmaceutical composition is formulated as a tablet comprising Compound 1 or a pharmaceutically
acceptable salt, solvate or polymorph thereof and one or more diluents, disintegrants, surfactants or
lubricants. In another embodiment, the composition comprises a capsule filled with a solution
comprising Compound 1 or a pharmaceutically acceptable salt, solvate or polymorph thereof and an
amphiphilic agent. In a further embodiment, the amphiphilic agent is a fatty acid ester of glycerol,
propylene glycol or sorbitol. In another embodiment, the pharmaceutical composition comprises 0.10
mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5 mg, 6 mg, 7 mg,
8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg of Compound 1 or a pharmacetutically acceptable
salt, solvate or polymorph thereof. In another embodiment, the composition comprises 0.25 mg, 1 mg,
or 5 mg of Compound 1 or a pharmaceutically acceptable salt, solvate or polymorph thereof.

{0012] In another aspect, this invention provides a method of treating acute or chronic pruritus in a
patient in need of such treatment comprising administering to said patient a therapeutically effective
amount of a pharmaceutical composition comprising 3-[(3aR,4R,5S,7aS)-5-[(1R)-1-[3,5-
bis(trifluoromethyl)phenyljethoxy]-4-(4-fluorophenyl)-1,3,3a,4,5,6,7,7a-octahydroisoindol-2-yllcyclopent-
2-en-1-one or a pharmaceutically acceptable salt, solvate or polymorph thereof and a pharmaceutically
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acceptable carrier. In one embodiment, the method involves treatment with a pharmaceutical
composition formulated as a tablet comprising Compound 1 or a pharmaceutically acceptable salt,
solvate or polymorph thereof and one or more diluents, disintegrants, surfactants or lubricants. In
another embodiment, the method involves administration of a composition comprising a capsule filled
with a solution comprising Compound 1 or a pharmaceutically acceptable salt, solvate or polymorph
thereof and an amphiphilic agent. In a further embodiment, the amphiphilic agent is a fatty acid ester of
glycerol, propylene glycol or sorbitol. In another embodiment, the method involves treatment with a
pharmaceutical composition comprising 0.10 mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2
mg, 2.5 mg, 3 mg, 4 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg of
Compound 1 or a pharmaceutically acceptable salt, solvate or polymorph thereof. In another

embodiment, the composition comprises 0.25 mg, 1 mg, or 5 mg of Compound 1 or a pharmaceutically
acceptable salt, solvate or polymorph thereof.

[0013] In a further embodiment, a pruritus-associated condition is treated by administration of
serlopitant (Compound 1) and an additional antipruritic agent. in a still further embodiment, a sleep

problem or disorder is treated by administration of serlopitant, optionally in combination with an
additional sleep-aiding agent.

[0014] Other objects of the invention may be apparent to one skilled in the art upon reading the
following specification and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The novel features of the invention are set forth with particularity in the appended claims. A
better understanding of the features and advantages of the present invention will be obtained by
reference to the following detailed description that sets forth illustrative embodiments, in which the
principles of the invention are utilized, and the accompanying drawings of which:

[0016] FIG. 1 depicts a synthetic scheme for serlopitant, Compound 1.
[0017] FIG. 2 illustrates a Franz diffusion cell for studying skin permeation of a drug in vitro.

[0018] FIG. 3 shows the cumulative release of serlopitant from topical formulations B and C into the
receptor chamber of a Franz diffusion cell at various time points in an in vitro study of skin permeation.

[0019] FIG. 4 shows the amount of serlopitant (called “VPD737”) retained in the skin at the end of the
Franz diffusion cell study. Each bar represents ug of serlopitant/g of skin in 250 um skin layers. For

each of topical formulations B and C, the bars from left to right represent the amount of serlopitant
retained in skin layers from the stratum corneum to the dermis.
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DETAILED DESCRIPTION OF THE INVENTION

[0020] Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which this application belongs. It must be
noted that as used herein and in the appended claims, the singular forms "a", "and", and "the" include
plural referents unless the context clearly dictates otherwise.

[0021] Reference will now be made in detail to certain preferred methods of treatment, compounds and
methods of administering these compounds. The invention is not limited to those preferred compounds
and methods, but rather is defined by the claim(s) issuing herefrom.

Introduction

[0022] Serlopitant is a neurokinin-1 (NK-1) receptor antagonist. The present invention provides a
methed for treating chronic pruritus and related conditions using serlopitant or a pharmaceutically

acceptable salt or hydrate thereof. Chemically, the generic name serlopitant refers to the compound of
Compound 1:

CF, B

/
F3C et /\
N
CH3 :\/ \o
H

The L.U.P.A.C. name for the compound is 3-[(3aR,4R,5S,7aS)-5-[(1R)-1-[3,5-
bis(triﬂuoromethyl)phenyl]ethoxy]—4—(4-ﬂuorophenyl)—1 .3,32,4,5,6,7,7a-octahydroisoindol-2-yllcyclopent-
2-en-1-one. Alternatively, Compound 1 may be named 3-[(3aR,4R,58,7a8)-54{(1R)-1-[3,5-
bis(trifIuoromethyl)phenyl]ethoxy}-4-(4-ﬂuorophenyl)octahyd ro-2H-isoindol-2-yl]cyclopent-2-en-1-one.
For purposes of the present invention, it is understood that any of these designations for Compound 1
may be interchangeably used and have the same meaning. It is further understood that the invention
also encompasses the racemic form of serlopitant (Compound 1).

[0023] Seriopitant has previously been disclosed as a neurokinin-1 (NK-1) receptor antagonist, an
inhibitor of tachykinin and, in particular, of substance P (J. Jiang, et al., J. Med. Chem., 2009, §2:3039—
3046)). Neurokinin receptors are part of the larger family of G-protein coupled receptors that elicit

Compound 1
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many of their effects via activation of the inositol phosphate signal transduction pathway. NK-1
receptors are present in both the central and peripheral nervous system and in vascular endothelial
cells, muscle and cells of the immune system. Compound 1 is unusually selective (>39,000 fold) for
the cloned human NK-1 receptor over the cloned human NK-2 and NK-3 receptors, as demonstrated
using Chinese hamster ovary cells stably expressing the respective receptors (Jiang et al.,2009). Jiang
et al. showed that serlopitant binds to the human NK-1 receptor with a K, of 46 pM and that it displaces
substance P binding at the same receptor with an 1C5, of 61 pM.

[0024] Compound 1 is a weak reversible inhibitor of human CYP-3A4, 2C8, 2C9, 2C19, 2D6, and 1A2
enzymes, the ICs, values of which are 39, 58, 30, 29, 35, and >100 pM, respectively. Serlopitant did
not significantly induce CYP-3A4 mRNA in three individual preparations of human hepatocytes. These
data suggest that serlopitant will have minimal drug-drug interaction liability in humans and that any
drug-drug interactions will be reduced in comparison with other NK-1 receptor antagonists. Although
broad-based counter-screening of serlopitant in more than 145 assays identified a number of weak
activities between 1 and 10 uM, no assays for which ICs, <1 M were observed. Therefore, off-target
activities were more than 20000-fold less potent than hNK-1 activity (Jiang et al., 2009).

f0025] it has been suggested serlopitant and its analogs would be useful in the prevention and
treatment of a variety of clinical conditions characterized by the presence of an excess of tachykinin, in
particutar substance P, activity. Serlopitant has been disclosed as a treatment for emesis and for
urinary incontinence (U.S. Patent Nos. US 7,217,731, US 7,345,083, US 7,544,815, US 7,645,790, and
US 7,893,091, the disclosures of which are herein incorporated by reference; U.S. Published
Application Nos. US 2009/0270477, US 2010/0113469, and US 2010/0209496, the disclosures of
which are herein incorporated by reference; and PCT Publication WO 2007/146224, the disclosure of
which is herein incorporated by reference).

[0026] The safety and tolerability of serlopitant have been evaluated in several human clinical trials for
the treatment or prevention of with overactive bladder (OAB). In one investigation, a total of 557
patients with OAB were randomized into this double-blind, placebo-controlled and active- controlled
(tolterodine), dose-ranging study. Serlopitant at 0.25 and 4 mg daily significantly reduced the number
of daily micturitions compared with placebo. There were no drug-related serious adverse experiences
and the drug was generally well tolerated. However, serlopitant did not show a dose response
relationship with micturition frequency, and did not significantly influence the secondary efficacy end
points of urinary urgency, urge incontinence and total incontinence. Tolterodine was numerically more
effective than serlopitant at all efficacy end points and statistically significantly more effective than
placebo. Serlopitant was not associated with the adverse experience of dry mouth common in patients
receiving tolteradine, a muscarinic antagonist. (See: Frenkl, T. L. ef al., J. Urology, 2009, 181(4),
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Suppl. S, p. 676; Frenkl, T. L. et al., Neurourol. Urodyn., 2008, 28(2):143-144; Frenkl, T. L. et al.,

European Urology Supplements, 2009, 8(4):134; Frenkl, Tara L, et al., J. Urology, 2010, 184(2).616-
622.)

Chemical Description of Seriopitant

[0027] The term "pharmaceutically acceptable salts” refers to salts prepared from pharmaceutically
acceptable non-toxic bases or acids including inorganic or organic bases and inorganic or organic
acids. Salts derived from inorganic bases include aluminum, ammonium, calcium, copper, ferric,
ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc, and the like.
Particularly preferred are the ammonium, calcium, magnesium, potassium, and sodium salts. Salts in
the solid form may exist in more than one crystal structure, and may also be in the form of hydrates.
Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring substituted amines,
cyclic amines, and basic ion exchange resins, such as arginine, betaine, caffeine, choline, N,N'-
dibenzylethylene-diamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-ethanol,
ethanolamine, ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,
tromethamine, and the like. When the compound of the present invention is basic, salts may be
prepared from pharmaceutically acceptable non-toxic acids, including inorganic and organic acids.
Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, ethanesulfonic,
mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the
like. Particularly preferred are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, fumaric,
and tartaric acids. It will be understood that, as used herein, references to the compounds of the
present invention are meant to also include the pharmaceutically acceptable salts.

[0028] The term “solvate” refers to an aggregate that consists of a solute ion or molecule with one or
more solvent molecules. “Solvates” include hydrates, that is, aggregates of a compound of interest with

water. It will be understood that, as used herein, references to the compounds of the present invention
are meant to also include the solvates.

[0029] The term "polymorph” refers to a crystalline form of a compound that can crystallize in different
forms. The invention also encompasses polymorphs of serlopitant. Examples of polymorphs of
serlopitant include without limitation anhydrous crystalline Forms | and Il of free base serlopitant as
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disclosed in US Pat. App. Pub. No. 2009/0270477 to Kuethe et al. Form 1 is characterized by diffraction
peaks obtained from X-ray powder diffraction pattern corresponding to d-spacings of 10.4, 9.9, 9.2, 5.5,
9.0, 4.1, 3.9, 3.6 and 3.5 angstroms. Form Il is characterized by diffraction peaks obtained from X-ray
powder diffraction pattern corresponding to d-spacings of 7.7, 5.3, 4.9, 4.8, 4.6, 4.2, 3.9,38and 2.8
angstroms. US 2009/0270477 is incorporated herein by reference in its entirety.

[0030] Chemical Synthesis. Serlopitant may be prepared as described by Jiang et al. (J. Med. Chem.
2009, 52:3039-3046), which is herein incorporated by reference in its entirety. Alternatively, the
method of Kuethe et al., as described in U.S. Patent No. 7,644,815, or Bunda et af., as described in

U.S. Patent No. 7,217,731, both of which are herein incorporated by reference in their entirety, may be
used.

[0031] The method of Kuethe ef al. is depicted in Figure 1. Briefly, commercially available 4-
fluorophenylacetic acid (2) (Sigma-Aldrich Co. LLC, St. Louis, MO) is reacted with thionyl chloride in
DMF/toluene to yield acid chloride (3). The acid chioride (3) is then reacted with the hydrochloride salt
of the Weinreb amine (CH;NHOCH,-HCl) in the presence of sodium hydroxide to give 2-(4-
fluorophenyl)-N-methoxy-N-methylacetamide (4). A vinyl Grignard reaction converts (4) to 1-(4-
fluorophenyl)but-3-en-2-one (5). TES dienyl ether (6) is produced from the reaction of (8) with
chlorotriethylsilane (TESCI) in the presence of Pr,NEt,.

[0032] Commercially available fumaryl chioride and two equivalents of (-)-menthol (both Sigma-Aldrich)
are feacted to yield di-(-)-menthylfumarate (7). A Diels-Alder reaction between (6) and (7) produces
(8). Any E-isomer of the diene (<5%) that is present does not react in the Diels-Alder reaction.
Deprotection and epimerization of (8) in acid gives (9). The desilylation of (8) initially gave a mixture of
2,3-cis- and 2,3-trans-ketones, which, driven by crystallization of desired (9), isomerized to the
predominantly trans compound. Reduction of (9) with lithium tri-t-butoxy aluminum hydride (Li(#-
BuO);AlH), followed by lithium aluminum hydride (LiAlH,), produces triol (10), which is then protected
with n-propyl sulfonyi chloride (nPrSO,Cl,) to give (11).

[0033] S-BTBA ((S)-1-[3,5-bis(trifluoromethyl)] phenylethanol)) (12) is reacted with trichloroacetonitrile
(Sigma-Aldrich) in the presence of base 1,8-diazabicycloundec-7-ene (DBU) to produce imidate 13).
HBF, is used to catalyze the reaction of (11) with (13) to yield ether (14). Treatment with allylamine
and bis-propylsulfonate cyclizes (14) to allylamine-protected pyrrolidine (15). Removal of the allyl
protecting group with thiosalicylic acid and 1,4-bis(diphenylphosphino)butane (dppb), followed by
bis(dibenzylideneacetone)palladium (Pd,(dba);) and isolation with acetic acid gives crystalline (16).
Finally, (16) is reacted with 1,3-cyclopentanedione (Sigma-Aldrich) in isopropyl alcohol to give
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Compound 1. Compound 1 is a white to off-white powder. it is freely soluble in methanol, soluble

in ethanol, slightly soluble in isopropyl acetate, sparingly soluble in isopropyl alcohol, ethyl acetate,
and acetonitrile, and insoluble in water.

Pharmaceutical Compositions

[0034] Compositions containing serlopitant or a pharmaceutically acceptable salt, solvate or polymorph
thereof as the active ingredient may be advantageously used to treat chronic pruritus. While it is
possible for serlopitant or a pharmaceutically acceptable salt, solvate or polymorph thereof to be
administered alone, it is preferable to present it as a formulation. The compositions, or dosage forms,
may be administered or applied singly, or in combination with other agents. The formulations may also
deliver serlopitant to a patient in combination with another pharmaceutically active agent.

[0035] The term "composition” as used herein is intended to encompass a product comprising
specified ingredients in predetermined amounts or proportions, as well as any product which results,
directly or indirectly, from combination of the specified ingredients in the specified amounts. This term
in relation to pharmaceutical compositions is intended to encompass a product comprising one or more
active ingredients, and an optional pharmaceutically acceptable carrier comprising inert ingredients, as
well as any product which results, directly or indirectly, from combination, complexation or aggregation
of any two or more of the ingredients, or from dissociation of one or more of the ingredients, or from
other types of reactions or interactions of one or more of the ingredients. In general, pharmaceutical
compositions are prepared by uniformly and intimately bringing the active ingredient into association
with a liquid carrier or a finely divided solid carrier or both, and then, if necessary, shaping the product
into the desired formulation. In the pharmaceutical composition the active object compound is included
in an amount sufficient to produce the desired effect upon the process or condition of diseases.
Accordingly, the pharmaceutical compositions of the present invention encompass any composition
made by admixing a compound of the present invention and a pharmaceutically acceptable carrier.
Said compositions are prepared according to conventional mixing, granulating, or coating methods,
respectively, and contain about 0.1 to 75%, preferably about 1 to 50%, of the active ingredient.

[0036] By "pharmaceutically acceptable" it is meant the carrier, diluent or excipient must be compatible
with the other ingredients of the formulation and not deleterious to the recipient thereof. Pharmaceutical
compositions intended for oral use may be prepared according to any method known to the art for the
manufacture of pharmaceutical compositions and such compositions may contain one or more agents
selected from the group consisting of sweetening agents, flavoring agents, coloring agents and
preserving agents in order to provide pharmaceutically elegant and palatable preparations.
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[0037] Tablets contain the active ingredient in admixture with non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of tablets. These excipients may be for example,
inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example, cornstarch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating agents, for example magnesium stearate,
stearic acid or talc. The tablets may be uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby provide a sustained action over a
longer period. A tablet may be made by compressing or molding the active ingredient optionally with
one or more pharmaceutically acceptable ingredients. Compressed tablets may be prepared by
compressing, in a suitable machine, the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, surface active, or dispensing agent.
Molded tablets may be made by molding, in a suitable machine, a mixture of the powdered active
ingredient and a suitable carrier moistened with an inert liquid diluent.

[0038] Compositions for oral use may also be presented as hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or an oil medium,
for example peanut oil, liquid paraffin, or olive oil. In particular, a pharmaceutical composition of the
present invention may comprise a liquid-filled capsule dosage form in which the active ingredient is in
solution in certain combinations of liquid and semi-solid excipients. In one embodiment, the invention is
directed to a solution comprising the active agent 3-[(3aR,4R,58,7a8S)-5-{(1R)-1-3,5-
bis(trifluoromethyl)phenyl]lethoxy}-4-(4-fluorophenyl)-octahydro-2H-isoindol-2-yllcyclopent-2-en-1-one
(Compound 1) or a pharmaceutically acceptable salt, solvate or polymorph thereof, and an amphiphilic
agent, said amphiphilic agent being a fatty acid ester of glycerol, propylene glycol or sorbitol, as
described in U.S. Published Application No. 2010/0209486 (Dakou ef al.), which is herein incorporated
by reference in its entirety. Preferably, the amphiphilic agent consists essentially of mono- and di-
glycerides of C8 to C12 saturated fatty acids and mixtures thereof.

[0039] Compositions for oral administration may also be formulated as aqueous suspensions
containing the active ingredient in admixture with excipients suitable for the manufacture of aqueous
suspensions. Oily suspensions may be formulated by suspending the active ingredient in a suitable oil.
Oil-in-water emulsions may also be employed. Dispersible powders and granules suitable for
preparation of an aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, suspending agent and one or more preservatives.

11
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[0040] The active ingredient of the present invention may be administered in an oral sustained release
formulation. “Sustained release” refers to release of an active agent from a dosage form at a rate
effective to achieve a therapeutic amount of the agent, or active metabolite thereof, in the systemic
blood circulation over a prolonged period of time relative to that achieved by oral administration of a
conventional formulation of the agent. Release of the agent occurs over an extended period of hours,
for example, over a period of at least 6 hours, over a period of at least 8 hours, over a period of at least
12 hours, or over a period of at least 24 hours.

[0041] Suitable topical formulations and dosage forms include sintments, creams, gels, lotions, pastes,
and the like, as described in Remington: The Science and Practice of Pharmacy (21% Edition,
University of the Sciences in Philadelphia, 2005). Ointments are semi-solid preparations that are
typically based on petrolatum or other petroleum derivatives. The specific ointment base to be used, as
will be appreciated by those skilled in the art, is one that will provide for optimum drug delivery, and,
preferably, will provide for other desired characteristics as well, e.g., emolliency or the like. Creams are
viscous liquids or semisolid emulsions, either oil-in-water or water-in-oil. Cream bases are water-
washable, and contain an oil phase, an emulsifier and an aqueous phase. The oil phase, also called
the "internal" phase, is generally comprised of petrolatum and a fatty alcohol such as cetyl or stearyl
alcohol. The agqueous phase usually, although not necessarily, exceeds the oil phase in volume, and
generally contains a humectant. The emulsifier in a cream formulation is generally a nonionic, anionic,
cationic or amphoteric surfactant. Gels are semisolid, suspension-type systems. Single-phase gels
contain organic macromolecules (polymers) distributed substantially uniformly throughout the carrier
liquid, which is typically aqueous, but also, preferably, contain an alcohol such as ethanol or
isopropanol and, optionally, an oil. In order to prepare a uniform gel, dispersing agents such as
alcohol or glycerin can be added, or the gelling agent can be dispersed by trituration, mechanical
mixing or stirring, or combinations thereof. Lotions are preparations to be applied to the skin surface
without friction, and are typically liquid or semiliquid preparations in which solid particles, including the
active agent, are present in a water or alcohol base. Lotions are usually suspensions of finely divided
solids and will typically contain suspending agents to produce better dispersions as well as compounds
useful for localizing and holding the active agent in contact with the skin. Pastes are semisolid dosage
forms in which the active agent is suspended in a suitable base. Depending on the nature of the base,
pastes are divided between fatty pastes or those made from single-phase aqueous gels.

[0042] Various additives, known to those skilled in the art, may be included in the topical formulations.
For example, solvents, including relatively small amounts of alcohol, may be used to solubilize certain
drug substances. Other optional additives include opacifiers, antioxidants, fragrance, colorant, gelling
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agents, thickening agents, stabilizers, surfactants and the like. Other agents may also be added, such
as antimicrobial agents, to prevent spoilage upon storage, i.e., to inhibit growth of microbes such as
yeasts and molds. For those drugs having an unusually low rate of permeation through the skin or
mucosal tissue, it may be desirable to include a permeation enhancer in the formulation. The
formulation may also contain irritation-mitigating additives to minimize or eliminate the possibility of skin
irritation or skin damage resulting from the drug, the enhancer, or other components of the dosage
form. The formulations may also contain ether physiologically acceptable excipients or other minor
additives, such as fragrances, dyes, emulisifiers, buffers, cooling agents (e.g. menthol), antibiotics,
stabilizers or the like. In some instances, one component may serve more than one function.

[6043] The concentration of the active agent in a topical formulation can vary a great deal, and will
depend on a variety of factors, including the disease or condition to be treated, the nature and activity
of the active agent, the desired effect, possible adverse reactions, the ability and speed of the active
agent to reach its intended target, and other factors within the particular knowledge of the patient and
physician. The formulations will typically contain on the order of about 0.1 wt % to 50 wt % active

agent, preferably about 0.1 wt % to 5 wt % active agent, optimally about 5 wt % to 20 wt % active
agent.

[0044] In some embediments, a topical dosage form of serlopitant is formulated as a buccal or
sublingual tablet or pill. Advantages of a buccal or sublingual tablet or pill include avoidance of first-
pass metabolism and circumvention of gastrointestinal absorption. In addition to a therapeutically
effective amount of serlopitant, the buccal or sublingual tablet or pill can contain suitable excipients,
including without limitation any combination of fillers and diluents (e.g., mannitol and sorbitol), binding
agents (e.g., sodium carbonate), wetting agents (e.g., sodium carbonate), disintegrants (e.g.,
crospovidone and croscarmellose sodium), lubricants (e.g., silicon dioxide fincluding cofloidal silicon
dioxide] and sodium stearyl fumarate), stabilizers (e.g., sodium bicarbonate), flavoring agents (e.g.,
spearmint flavor), sweetening agents (e.g., sucralose), and coloring agents (e.g., yellow iron oxide).
The buccal or sublingual tablet or pill containing serlopitant can be used to treat, e.g., any pruritus-
associated condition described herein.

[6045] The pharmaceutical compositions of the present invention may be formulated as a depot
formulation for administration via intramuscular or subcutaneous injection. Depot formulations are
efficient, well-tolerated, sustained or delayed release compositions of the active ingredient that are
therapeutically effective for a number of weeks, such as at least one week, at least two weeks, at least
three weeks, at least four weeks, at least five weeks, or at least six weeks or more. In addition to the
active agent, additional ingredients may be used in the depot formulations of the present invention
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including surfactants, solubilizers, emulsifiers, preservatives, isotonicity agents, dispersing agents,
wetting agents, fillers, solvents, buffers, stabilizers, lubricants, and thickening agents. A combination of
additional ingredients may also be used. The amount of the active ingredient in a depot formulation will
depend upon the severity of the pruritus being treated.

[0046] The compositions of the present invention may be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. The term “unit dosage form" is
taken to mean a single dose wherein all active and inactive ingredients are combined in a suitable
system, such that the patient or person administering the drug to the patient can open a single
container or package with the entire dose contained therein, and does not have to mix any components
together from two or more containers or packages. Typical examples of unit dosage forms are tablets
or capsules for oral administration. These examples of unit dosage forms is not intended to be limiting
in any way, but merely to represent typical examples in the pharmacy arts of unit dosage forms.

[0047] The compositions of the present invention may also be presented as a kit, whereby two or more
components, which may be active or inactive ingredients, carriers, diluents, and the like, are provided
with instructions for preparation of the actual dosage form by the patient or person administering the
drug to the patient. Such kits may be provided with all necessary materials and ingredients contained
therein, or they may contain instructions for using or making materials or components that must be
obtained independently by the patient or person administering the drug to the patient.

Topical Compositions Comprising Serlopitant

[0048] Topical formulations for application to the skin or mucosa can be useful for treatment of
conditions of the upper skin or mucosal layers and for transdermal or transmucosal administration of an
active agent to the local tissue underlying the skin or mucosa and, if desired, into the blood for systemic
distribution. Advantages of topical administration can include avoidance of first-pass metabolism,
circumvention of gastrointestinal absorption, delivery of an active agent with a relatively short biological
half-life, more controlled release of the active agent, administration of a more uniform plasma dosing of
the active agent, and improvement in user compliance.

[0049] In general and in addition to the disclosure on topical formulations described elsewhere herein,
compositions suitable for topical administration include without limitation liquid or semi-liquid
preparations such as sprays, gels, liniments, lotions, oil-in-water or water-in-oil emulsions such as
creams, foams, ointments and pastes, and solutions or suspensions such as drops (e.g., eye drops,
nose drops and ear drops). In some embodiments, a topical composition comprises an active agent
dissolved, dispersed or suspended in a carrier. The carrier can be in the form of, e.g., a solution, a
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suspension, an emuision, an ointment or a gel base, and can contain, e.g., petrolatum, fanolin, a wax
(e.g., bee wax), mineral oil, a long-chain alcohol, polyethylene glycol or polypropylene glycol, a diluent
(e.g., water and/or an alcohol {e.g., ethanol or propylene glycol]), an emulsifier, a stabilizer or a
thickening agent, or a combination thereof. A topical composition can include, or a topical formulation
can be administered by means of, e.g., a transdermal patch, a microneedle patch or an iontophoresis
device. A transdermal patch can contain, e.g., a microporous membrane made of a suitable material
(e.g., cellulose nitrate or acetate, propylene or a polycarbonate), a skin adhesive and backing material.
A topical composition can deliver the active agent transdermally (including percutaneously and
transmucosally) via a concentration gradient or an active mechanism (e.g., ionospheres).

[0050] Representative kinds of topical compositions are described below for purposes of illustration.
l. Topical Compositions Comprising a Permeation Enhancer

[06051] In some embodiments, a topical composition comprises serlopitant and a permeation enhancer.
The composition can optionally contain an additional therapeutic agent. In certain embodiments, the
composition contains serlopitant in free base form.

[6052] The permeation enhancer increases the permeability of the skin or mucosa to the therapeutic
agent(s). In certain embodiments, the permeation enhancer is N-lauroyl sarcosine, sodium octyl
sulfate, methyl laurate, isopropyl myristate, oleic acid, glyceryl oleate or sodium lauryl sulfoacetate, or a
combination thereof. In certain embodiments, the composition contains on a weight/volume (w/v) basis
the permeation enhancer in an amount of about 1-20%, 1-15%, 1-10% or 1-5%. To enhance further
the ability of the therapeutic agent(s) to penetrate the skin or mucosa, the composition can also contain
a surfactant, an azone-like compound, an alcohol, a fatty acid or ester, or an aliphatic thiol.

[0053] The composition can further contain one or more additional excipients. Suitable excipients
include without limitation solubilizers (e.g., C.-Cg alcohols), moisturizers or humectants (e.g., glycerol
[glycerin], propylene glycol, amino acids and derivatives thereof, polyamino acids and derivatives
thereof, and pyrrolidone carboxylic acids and salts and derivatives thereof), surfactants (e.g., sodium
laureth sulfate and sorbitan monolaurate), emulsifiers (e.g., cetyl alcohol and stearyl alcohol),
thickeners (e.g., methyl cellulose, ethyl cellulose, hydroxymethyi cellulose, hydroxypropy! cellulose,
polyvinylpyrrolidone, polyvinyl alcohol and acrylic polymers), and formulation bases or carriers (e.g.,
polyethylene glycol as an ointment base). As a non-limiting example, the base or carrier of the
composition can contain ethanol, propylene glycol and polyethylene glycol (e.g., PEG 300), and
optionally an agueous liquid (e.g., isotonic phosphate-buffered saline).
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[0054] The topical composition can have any suitable dosage form, such as a solution (e.g., eye drop,
nose drop or ear drop), a suspension, an emulsion, a cream, a lotion, a gel, an ointment, a paste, a
jelly, a foam, a shampoo, or a spray. In some embodiments, the composition is applied to the skin or
mucosa covering a surface area of about 10-800 cm?, 10-400 cm? or 10-200 cm?. The composition can
deliver the therapeutic agent(s) to the skin or mucosa or the underlying tissue. The composition can
also be formulated for transdermal administration of the therapeutic agent(s) to the systemic circulation,
e.d., as a transdermal patch or a microneedie patch.

Il. Topical Compositions Comprising a Permeation Enhancer and a Volatile Liquid

[0055] In further embodiments, a topical composition comprises serlopitant, a permeation enhancer
and a volatile liquid. The composition can optionally contain an additional therapeutic agent. In certain
embodiments, the composition contains serlopitant in free base form.

[0056] The permeation enhancer increases the permeability of the skin or mucosa to the therapeutic
agent(s). In some embodiments, the permeation enhancer is selected from the group consisting of Cg-
C1s alkyl aminobenzoates (e.g., Cs-C4s alkyl p-aminobenzoates), Cs-C15 alkyl dimethylaminobenzoates
(e.q., Cg-Cyz alkyl p-dimethylaminobenzoates), Cs-Cys alkyl cinnamates, Cs-Cys alkyl
methoxycinnamates (e.g., Cs-C1s alkyl p-methoxycinnamates), and Cg-C4g alkyl salicylates. [n certain
embodiments, the permeation enhancer is octyl salicylate, octyl p-dimethylaminobenzoate or octyl p-
methoxycinnamate, or a combination thereof.

[0057] The volatile liquid can be any volatile, skin- or mucosa-tolerant solvent. In certain embodiments,
the volatile liquid is a Co-Cs alcohol or an aqueous solution thereof, such as ethanol or isopropanol or
an aqueous solution thereof. An aerosol propellant (e.g., dimethyl ether) can be considered as a

volatile liquid. In some embodiments, the volatile liquid functions as a carrier or vehicle of the
composition.

[6058] The composition can optionally contain a thickening agent. Non-limiting examples of thickening
agents include cellulosic thickening agents (e.g., ethyl cellulose, hydroxypropyl cellulose and
hydroxypropyl methyiceliuiose), povidone, polyacrylic acids/polyacrylates (e.g., Carbopol® polymers),
Sepigel® (polyacrylamide/isoparaffinfiaureth-7), and the Gantrez® series of polymethy! vinyl
ether/maleic anhydride copolymers (e.g., butyl ester of PMV/MA copolymer Gantrez® A-425).

[0059] In some embodiments, the composition contains on a weight basis about 0.5-10%, 0.5-5% or 1-
5% of serlopitant, about 1-20%, 1-15% or 1-10% of the permeation enhancer, and about 40-98%, 45-
95%, 50-80% or 60-80% of the volatile liquid. In further embodiments, the composition optionally
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contains on a weight basis about 1-40%, 1-30%, 1-20% or 5-20% water and/or about 0.1-15%, 0.5-10%
or 1-5% of a thickening agent.

[0060] For purposes of illustration, in certain embodiments a topical spray composition contains about
0.5-5% wiv of serlopitant, about 2-10% wi/v of octyl salicylate or octyl p-methyoxycinnamate, and about
95% aqueous ethanol as the carrier. In further embodiments, a topic gel composition comprises about
0.5-5% wiv of serlopitant, about 1-10% w/v of octyl salicylate or octyl p-methyoxycinnamate, about 0.5-
5% wiv of a Carbopol® polyacrylic acid, and about 70% aqueous ethanol as the carrier, and optionally
about 1-10% w/v of a basic solution (e.g., 0.1 N NaOH). ln additional embodiments, a topical lotion

composition contains about 0.5-5% wi/v of serlopitant, about 1-10% w/v of octyl salicylate or octyl p-

methyoxycinnamate, about 1-5% wi/v of ethyl cellulose or hydroxypropyl cellulose, and about 90%
aqueous ethanol as the carrier.

[0061] The composition can further comprise other excipients, such as a compounding agent (e.g.,
paraffin oil, silicone oil, a vegetable oil, or a fatty ester such as isopropyl myristate), a diluent, a co-
solvent (e.g., acetone or a glycol ether such as diethylene glycdl monoethyl ether), an emulsifier, a
surfactant (e.g., an ethoxylated fatty alcohol, glycerol meono stearate or a phosphate ester), a stabiliser,
an antioxidant or a preservative (e.g., a hydroxybenzoate ester), or a combination thereof. For
example, a co-solvent and/or a surfactant can be used to maintain the therapeutic agent(s) in solution
or suspension at the desired concentration.

[0062] The topical composition can have any suitable dosage form, such as a cream, a lotion, a gel, an
ointment, a mousse, a spray or aerosol, or any transdermal device (e.g., a patch) that administers a
drug by absorption through the skin or mucosa. In some embodiments, the topical composition is
applied to the skin or mucosa covering a surface area of about 10-800 cm?, 10-400 cm? or 10-200 cm?”

lil. Topical Compositions Comprising a Permeation Enhancer and Another Excipient

[0063] In yet further embediments, a topical composition comprises serlopitant, a permeation
enhancer, and at least one of a lipophilic solvent, a formulation base and a thickener. In some
embodiments, the composition contains a lipophilic solvent and a formulation base, or the same
substance can function as both a lipophilic solvent and a formulation base. In further embodiments, the
composition contains a lipophilic solvent, a formulation base and a thickener. The composition can
optionally comprise an additional therapeutic agent. In certain embodiments, the composition contains
serlopitant in free base form.

[0064] The permeation enhancer increases the permeability of the skin or mucosa to the therapeutic
agent(s). Non-limiting examples of permeation enhancers include dimethyl sulfoxide (DMSO),
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decyimethylsulfoxide, laurocapram, pyrrolidones (e.g., 2-pyrrolidone and N-methyl-2-pyrrolidine),
surfactants, alcohols (e.g., oleyl alcohol), polyethylene glycol (e.g., PEG 400), diethylene glycol

monoethyl ether, oleic acid, and fatty acid esters (e.g., isopropyl myristate, methyl laurate, glycerol
monooleate, and propylene glycol monooleate).

[0065] Non-limiting examples of liphophilic solvents include lipophilic alcohols (e.g., hexylene glycol,
octyldodecanal, oleyl alcohol and stearyt alcohol), polyethylene glycol (e.g., PEG 100, PEG 300,

PEG 400 and PEG 3350), diethylene glycol monoethyl ether, polysorbates (e.g., Tween® 20 to 80),
Labrasol®, fatty acid esters (e.g., isopropyl myristate and diisopropyl adipate), diethyl sebacate,
propylene glycol monocaprylate, propylene glycol laurate, mono- and di-glycerides (e.g., Capmul®
MCM), medium-chain triglycerides, caprylic/capric triglyceride, glyceryl monocaprylate, glyceryl mono-
oleate, glyceryl mono-linoleate, glycerol oleate/propylene glycol, mineral oil, and vegetable oils.

[0066] A liphophilic solvent may also function as a formulation base or carrier. For example,

polyethylene glycol (e.g., from PEG 100 to PEG 3500, such as PEG 300, PEG 400 and PEG 3350) can
function as a liphophilic solvent and a formulation base.

[0067] The composition can also contain a hydrophilic solvent, such as a C4-Cs alcohol (e.g., ethanol,
isopropanol, glycerol, propylene giycol and 1,2-pentanediol) and/or water.

[0068] The composition can contain a thickener to increase the viscosity and/or the physical stability of
the composition. Examples of thickeners include without limitation glycerol, stearyl alcohol, and
polymers (e.g., polydimethyisiloxane [dimethicone] and Carbopol® polymers).

[0069] In some embodiments, the composition further contains an antioxidant. Non-limiting examples
of antioxidants include butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), tocopherols
(e.g., Vitamin E and esters thereof), flavinoids, glutathione, ascorbic acid and esters thereof, DMSO,
and chelating agents (e.g., EDTA and citric acid).

[0070] In certain embodiments, the topical composition comprises on a w/w basis about 0.5-10% or 1-
5% of serlopitant, about 2-30% or 5-20% of a permeation enhancer, about 20-80% or 30-70% of a
lipophilic solvent that may also function as a formulation base, about 0.1-10% or 1-7.5% of a thickener,
and about 0.01-2% or 0.05-1% of an antioxidant. As a non-limiting example, a topical composition can
contain serlopitant, PEG 400 and/or PEG 3350 as lipophilic solvent(s) and formulation base(s),
diethylene glycol monoethyl ether, oleyl alcohol and/or isopropyl myristate as permeation enhancer(s),
steary! alcohol as a thickener, and BHT as an antioxidant.
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[0071] The topical composition can have any suitable dosage form, such as a cream, a lotion, a gel, an
ointment, a jelly, a paste, or any transdermal device (e.g., a patch) that administers a drug by
absorption through the skin or mucosa.

IV. Topical Compositions Comprising a Permeation Enhancer and an Adhesive

[6072] In additional embodiments, a topical composition comprises serlopitant, a permeation enhancer
and an adhesive. The composition can optionally contain an additional therapeutic agent. In certain
embodiments, the composition contains serlopitant in free base form.

[0073] The permeation enhancer increases the permeability of the skin or mucosa to the therapeutic
agent(s). The permeation enhancer can be, e.g., a fatty acid ester having a fatty acyl chain length of
Cg-Cxo0r C12-Cyg and a C4-Cg or C,-C, alcohol component (e.g., isopropanol). In certain embodiments,
the permeation enhancer is isopropyl myristate or isopropyl palmitate. in some embodiments, the
permeation enhancer is in an amount of about 0.1-20%, 0.5-15%, 1-15%, 2-12% or 4-10% by weight of
the composition or the skin-contacting layer of a transdermal patch.

[0074] The adhesive maintains contact of the topical composition to the skin or mucosa. Non-limiting
examples of adhesives include acrylics/acrylates (e.g., polyacrylates, including polyalkyl acrylates and
Duro-Tak® polyacrylates), polyvinyl acetate, ethylenevinylacetate copolymers, polysiloxanes,
polyurethanes, plasticized polyether block amide copolymers, natural and synthetic rubbers, plasticized
styrene-butadiene rubber block copolymers (e.g., Duro-Tak® 87-6173), and mixtures thereof.

[0075] The topical composition can comprise one or more additional excipients. The additional

excipient(s) can be, e.g., a diluent, an emollient, a plasticizer, or an agent that reduces irritation to the
skin or mucosa, or a combination thereof.

[0076] In certain embodiments, the topical composition prior to application to the skin or mucosa is

substantially free of water, tetraglycol (glycofurol) and/or a hydrophilic organic solvent (e.g., a C4-Cs
alcohol).

[0077] The composition can administer the therapeutic agent(s) transdermally (including
percutaneously and transmucosally) through a body surface or membrane such as intact unbroken skin
or intact unbroken mucosal tissue into the systemic circulation.

[0078] In some embodiments, the topical composition is in the form of a transdermal patch for
application to the skin or mucosa. The patch has a skin- or mucosa-contacting layer (“skin-contacting
layer” for simplicity) laminated or otherwise attached to a support layer. The skin-contacting layer can
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be covered by a removable release liner before use to protect the skin-contacting surface and to keep it
clean until it is applied to the skin or mucosa.

[0079] The support layer of the patch acts as a support for the skin-contacting layer and as a barrier
that prevents loss of the therapeutic agent(s) in the skin-contacting layer to the environment. The
material of the support layer is compatible with the therapeutic agent(s), the permeation enhancer and
the adhesive, and is minimally permeable to the components of the patch. The support layer can be
opaque to protect the components of the patch from degradation via exposure to ultraviolet light. The
support layer is also capable of binding to and supporting the adhesive layer, yet is sufficiently pliable to
accommodate the movements of the subject using the patch. The material of the support layer can be,
e.g., a metal foil, a metalized polyfoil, or a composite foil or film containing a polymer (e.g., a polyester
[such as polyester terephthalate] or aluminized polyester, polyethylene, polypropylene,
polytetrafluoroethylene, a polyethylene methyl methacrylate block copolymer, a polyether block amide
copolymer, a polyurethane, polyvinylidene chloride, nylon, a silicone elastomer, rubber-based
polyisobutylene, styrene, or a styrene-butadiene or styrene-isoprene copolymer). The release liner can

be made of the same material as the support layer, or can be a film coated with an appropriate release
surface.

Pruritus

[0080] Pruritus is a physiological perception within the sensory neuronal network in the skin which,
along with pain and physical or mechanical stimuli, can serve as a warning system against potential
bodily threats. ltching is an unpleasant sensation that can lead to scratching, but is independent of
pain. The International Federation for the Study of Itch (IFSI) defines chronic pruritus (as opposed to
acute pruritus) as itching that lasting six weeks or longer (S. Stander et al., Acta Derm. Venereol., 2007,
87(4):291-4). Several factors in and on the skin can activate the sensory nerve fibers or modulate their
activity and thus trigger, suppress, or exacerbate itching. Physical stimuli such as cold and heat
modulate the perception of itching; painful heat and cold can significantly diminish it, while moderate
cold intensifies it (Valet et al., J. Invest. Dermatol., 2008, 128(2):426-33.). Mechanical factors such as
rubbing or scratching the skin can briefly suppress itching by activating nerve fibers that selectively

activate and de-activate certain areas of the brain (Yosipovitch et al., J. Invest. Dermatol., 2008,
128(7):1806-11).

[0081] Chronic pruritus can seriously diminish the quality of life in its sufferers as it can be intractable
and incapacitating. It is a seriously debilitating condition, comparable to chronic pain, which can lead to
frustration, desperation and depression. Moreover, chronic scratching often produces open skin
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lesions, subject to primary or secondary infection, scarring and potential disfigurement. Chronic
pruritus is often an indication of underlying disease and is always present in diseases such as urticaria
and atopic dermatitis. Diagnosis of the underlying disease is desirable and clinical presentation, patient
history, and patient self-evaluation form important parts of such diagnosis.

[0082] According to Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften
(AWWMF) (Association of the Scientific Medical Societies of Germany) guidelines, diseases and
disorders with chronic pruritus as a symptom may be classified by whether the skin is inflamed or not
inflamed (S. Stander, Clin. Exp. Dermatol., 2006, 31(6):762-7). The IFSI further characterizes pruritus
as dermatologic, systemic, neurogenic, psychogenic, mixed and other. Chronic pruritus on non-
inflamed skin may result from dermatological diseases, including atopic diathesis, asteatosis, porphyria,
suburticarial stages of solar injury, cholinergic, adrenergic urticaria, initial stage of mastocytosis, bullous
pemphigoid, and Duhring's disease (dermatitis herpetiformis); from endocrine and metabolic disorders,
such as chronic renal insufficiency and the dialysis needed treat it, hepatopathies with cholestasis,
diabetes mellitus, malabsorption disorders, anorexia, gluten-enteropathies, hyperthyroidism,
hypothyroidism, hyperparathyroidism, and perimenopausal pruritus; from infections including HIV
infection, parasites, Helicobacter pylori, and helminth-related; from hemotological and
lymphoproliferative diseases such as iron deficiency, polycythaemica vera, hypereosinophilia
syndrome, myelodysplastic syndrome, Hodgkin's disease, non-Hodgkin's lymphoma, plasmocytoma,
and systemic mastocytosis; from solid malignant tumors including cervical, breast, prostate or large
intestinal cancer, and carcinoid tumors; from neurological disorders such as brachioradial pruritus,
notalgia paraesthetica, post-zoster neuralgia, vulvodynia, neuropathies of various origin, multiple
sclerosis, tumors, abscesses, underperfusion, infarctions involving the CNS/spinal cord; from
psychogenic disorders such as depression, schizophrenia, and tactile hallucinations; and from
intrahepatic cholestasis in pregnant women (pruritus gravidarum).

[0083] Chronic pruritus on inflamed skin may be observed in patients with inflammatory skin disease
including, but not limited to, atopic dermatitis, allergic, irritant contact dermatitis, exsiccation dermatitis,
nummular and dyshidrotic dermatitis, lichen planus, lichen sclerosus et atrophicus, polymorphous light
eruption psoriasis, Grover's disease, mucinosis, mastocytosis, and urticaria; infectious skin diseases
such as mycoses, bacterial and viral infections, scabies, pediculosis, insect bites, and folliculitides;
autoimmune skin diseases including Bullous skin disorders, especially dermatitis herpetiformis
(Duhring’s disease), and bullous pemphigoid; genodermatoses such as Darier’s disease, and Hailey-
Hailey disease; pregnancy-related skin diseases including polymorphic eruption of pregnancy (PEP,

21



WO 2014/209962 PCT/US2014/043811

formerly known as PUPPP), atopic eruption of pregnancy, and pemphigoid gestationis; and neoplasias
such as cutaneous T-cell lymphoma (especially the erythrodermic form).

[0084] Prurigo nodularis (PN), or nodular prurigo, is a particularly severe form of chronic itching that
may treated by methods and compositions of the present invention. Characterized by itchy, excoriated,
lichenified papules and nodules, PN can occur at any age, but most often presents in middle-aged and
elderly patients on their arms and legs (E. Weisshaar and S. Stander, Acta Derm. Veenereol., 2012,
92:532-533). The etiology of PN is unknown, but it usually occurs in patients with a personal or family
history of atopic dermatitis, and often with concomitant medical conditions such as hepatic or renal
function, local trauma or insult to the skin, infection, and HIV or other immunodeficiencies. PN may
result in permanent changes to the skin, including nodular lichenification, hyperkeratosis,
hyperpigmentation, and skin thickening.

Combination Therapies with Serlopitant and Other Antipruritic Agents

[0085] Serlopitant, alone or in combination with one or more additional antipruritic agents, can be used
to treat pruritus (including acute and chronic pruritus) associated with any condition. The itch sensation
can originate, e.g., in the peripheral nervous system (e.g., dermal or neuropathic itch) or in the central
nervous system (e.g., neuropathic, neurcgenic or psychogenic itch).

[06086] Examples of pruritus-associated conditions include without limitation those described elsewhere
herein and the following:

dermatological disorders and conditions (including inflammatory and non-inflammatory skin
conditions), including but not limited to adult blaschkitis, amyloidoses (e.g., primary cutaneous
amyloidosis [including macular amyloidosis, lichen amyloidosis and nodular amyloidosis}), burns (e.g.,
chemical burns and sunburn), dermatitis {e.g., atopic dermatitis, contact dermatitis (including allergic
contact dermatitis, irritant contact dermatitis and photodermatitis), eczema (e.g., autosensitization
dermatitis, dermatitis herpetiformis [Duhring's disease], discoid eczema, dyshidrosis [pompholyx], hand
eczema, id reaction [generalized eczema), nummular eczema, stasis dermatitis [gravitational eczema],
venous eczema and xerotic eczema), pustular dermatitis (e.g., eosinophilic pustular folliculitis [Ofuji's
disease], reactive arthritis [Reiter's disease] and subcorneal pustular dermatosis [Sneddon-Wilkinson
disease]), and seborrheic dermatitis (e.g., infantile seborrheic dermatitis, Leiner's disease and pityriasis
simplex capillitii [dandruff])}, erythroderma (exfoliative dermatitis), folliculitis, pseudofolliculitis barbae
(barber's itch), hidradenitis suppurativa, ichthyoses (e.g., ichthyosis vulgaris, congenital ichthyosis,
epidermolytic hyperkeratosis and lamellar ichthyosis), lichen planus (e.g., cutaneous lichen planus and
oral lichen planus), lichen sclerosis (e.g., lichen sclerosis et atrophicus of the vulva), lichen simplex
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(e.g., lichen simplex chronicus [neurodermatitis]), linear IgA bullous dermatosis (linear igA dermatosis),
lupus erythematosus (e.g., cutaneous lupus erythematosus, discoid lupus erythematosus and systemic
lupus erythematosus), miliaria (sweat rash), palmoplantar keratoderma (e.g., punctate palmoplantar
keratoderma), pityriasis (e.g., pityriasis amiantacea, pityriasis lichenoides [including pityriasis
lichenoides chronica and pityriasis lichenoides et varioliformis acuta), pityriasis rosea, pityriasis rubra
pilaris [Devergie's disease] and pityriasis versicolor), prurigo (e.g., actinic prurigo, Besnier's prurigo,
prurigo nodularis, prurigo pigmentosa and prurigo simplex), pruritus ani, pruritus scroti, pruritus vulvae,
psoriasis (e.g., erythrodermic psoriasis, Guttate psoriasis [eruptive psoriasis], psoriasis vulgaris [chronic
stationary psoriasis), pustular psoriasis, and pustulosis palmaris et plantaris), parapsoriasis (e.g., large
plaque parapsoriasis and small plague parapsoriasis [chronic superficial dermatitis]), puncta pruritica
(itchy points), rashes (e.g., intertrigo and perioral dermatitis), rosacea, urticaria (e.g., contact urticaria
[including hives] and idiopathic urticaria), vitiligo, xerosis (dry skin), chapped skin (e.g., chapped feet),
scalp pruritus, scab healing, scar development, and development of moles, pimples and ingrown hair;

medical disorders and conditions (including peripheral and systemic disorders), including but not
limited to atopic diathesis, autoimmune disorders (e.g., celiac disease, dermatomyositis, Graves’
disease, pemphigoid [e.g., bullous pemphigoid], scleroderma and Sjligren’s syndrome), blood
disorders (e.g., anemia [e.g., iron deficiency anemia and sickle cell anemia}, hypercalcemia,
myelodysplastic syndromes and polycythemia fe.g., polycythemia vera}), Creutzfeldt-Jakob disease
(e.g., prion pruritus), diabetes mellitus, genetic diseases (e.g., Alagille syndrome, Darier’s disease,
epidermolysis bullosa, Hailey-Hailey disease and SjOgren-Larsson syndrome), Grover’s disease,
HIV/AIDS, kidney disorders (e.g., diabetic nephropathy, glomerulonephritis, chronic kidney disease,
end-stage kidney disease and chronic kidney failure), uraemia (e.g., uremic pruritus [renal pruritus]),
liver diseases (e.g., cirrhosis [e.g., primary biliary cirrhosis], hepatitis [including hepatitis A, B, C, D and
E and their chronic conditions), and liver failure), cholestasis (e.g., cholestatic pruritus), jaundice (e.g.,
biliary pruritus), lymphadenopathy (e.g., enlarged lymph nodes), mast cell diseases (e.g., mast cell
activation syndrome and mastocytosis), multiple sclerosis, neuropathies (e.g., peripheral neuropathy
[e.g., brachioradial pruritus, notalgia paresthetica, polyneuropathy and small fiber peripheral
neuropathy]), nerve irritation, pinched nerves, parathyroid disorders (e.g., hyperparathyroidism and
hypoparathyroidism), thyroid disorders (e.g., hyperthyroidism, hypothyroidism and myxedema), stroke,
cancers {e.g., carcinoid syndrome, leukemia (e.g., leukemia cutis and lymphatic leukemia), lymphomas
(e.g., Hodgkin’s disease and non-Hodgkin lymphomas [e.g., cutaneous B-cell lymphoma and
cutaneous T-cell ymphoma (including mycosis fungoides and Sézary's disease)]), Kaposi's sarcoma,
multiple myeloma and skin cancers}, tumors (e.g., brain tumor, plasmacytoma, and solid tumors of the
cervix, colon and prostate), paraneoplastic pruritus, psychiatric disorders (e.g., stress, anxiety
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disorders, delusional parasitosis, depression, obsessive-compuisive disorders [e.g., heurotic
excoriation), and tactile hallucinations), aging (e.g., senile pruritus) and changes in hormonal balances
associated with aging (e.g., perimenopause and menopause);

infections and infestations, including but not limited to cercarial dermatitis (swimmer's itch),
insect bites and stings (e.g., by ants, bees, chiggers, fleas, lice [including body lice, head lice and pubic
lice], mites, mosquitos, spiders, ticks and wasps), scabies, bacterial infections (e.g., abscess, dermatitis
gangrenosa, ecthyma, erythrasma, impetigo and Lyme disease), fungal infections (e.g., candidiasis,
dermatophytosis, tinea corporis [ringworm of the body], tinea cruris [jock itch] and tinea pedis [athlete's
foot]), viral infections {e.g., herpes (including herpes zoster [shingles] and post-herpetic itch), measles,
parvovirus infections (e.g., parvovirus B19), varicella (chickenpox) and Yellow fever}, and worm
infections {e.g., helminths (e.g., helminthiasis [helminthosis]), hookworms (e.g., cutaneous larva
migrans), Onchocerca worms (e.g., onchocerciasis [river blindness}), pinworms, roundworms (e.g.,
filariasis and trichinosis) and Schistosoma worms (e.g., schistosomiasis)};

reactions to allergens and irritants, including but not limited to allergic rhinitis (e.g., pollinosis
[including hay fever]), asthma, animal allergens (e.g., cat dander and deg dander), chemical allergens
(e.g., acids [e.g., abietic acid and sorbic acid], cosmetics, detergents, dyes, fabric softeners, fungicides,
hydroxyethyl starch and latex), food allergens (e.g., milk proteins, peanuts, tree nuts, seafood, spices,
preservatives {e.g., nitrates}, vitamins {e.g., vitamins A and B}, alcohol, caffeine and monosodium
glutamate), metal and metal salt allergens (e.g., chromium, cobalt, goid and nickel and salts thereof),
plant allergens (e.g., Balsam of Peru and urushiol [e.g., in poison ivy, poison oak and poison sumac}),
chemical irritants (e.g., acids, alkalis, metalworking fluids, solvents, surfactants, detergents, soaps,
cleaning products, cosmetics, perfumes, deodorants, antiperspirants, food flavorings, spices,
preservatives [e.g., formaldehyde and parabens], monomers and polymers [e.g., acrylics, epoxy resins,
ethylene oxide, latex and lacquers], and oils [e.g., kerosene]), fabrics (e.g., wool), plant irritants (e.g.,
alkyl resorcinols [e.g., in Grevillea banksii, Grevillea “Robyn Gordon” and Gingko biloba]), and physical
irritants (e.q., water [e.g., aquadynia and aquagenic pruritus), low humidity from air conditioning, and
cold temperature);

pruritus caused by drugs/medication, including but not limited to chloroquine, hydroxyethyl
cellulose, hydroxyethy! starch, angiotensin-converting enzyme inhibitors, xanthine oxidase inhibitors
(e.g., allopurinol), antibiotics (e.g., isoniazid, neomycin, penicillin, sulfonamides and vancomycin),
antifungals (e.g., fluconazole, griseofulvin, itraconazole and ketoconazole), neuroleptics/antipsychotics
(e.g., phenothiazines), antiarrhythmic drugs (e.g., amiodarone and quinidine), chemotherapeutic drugs,
diuretic drugs (e.g., hydrochlorothiazide), statins (e.g., simvastatin), and drugs (e.g., opioids) that
activate the histamine H, receptor or trigger histamine release; and

24



WO 2014/209962 PCT/US2014/043811

conditions related to pregnancy, including but not limited to gestational pemphigoid, impetigo
herpetiformis, intrahepatic cholestasis of pregnancy (pruritus gravidarum), polymorphic eruption of
pregnancy, prurigo of pregnancy, pruritic folliculitis of pregnancy, and pruritic urticarial papules and
plaques of pregnancy.

[0087] One or more additional antipruritic agents can optionally be used in combination with serlopitant
to treat pruritus (including acute and chronic pruritus). Examples of antipruritic agents include without
limitation:

antihistamines, including but not limited to antihistamines that inhibit action at the histamine H,
receptor (e.g., acrivastine, antazoline, azelastine, bilastine, brompheniramine, buclizine,
bromodiphenhydramine, carbinoxamine, cetirizine, chlorpromazine, cyclizine, chlorpheniramine,
chlorodiphenhydramine, clemastine, cyproheptadine, desloratadine, dexbrompheniramine,
dexchlorpheniramine, dimenhydrinate, dimetindene, diphenhydramine, doxepin, doxylamine, ebastine,
embramine, fexofenadine, hydroxyzine, levocetirizine, loratadine, meclozine, mepyramine, mirtazapine,
olopatadine, orphenadrine, phenindamine, pheniramine, phenyltoloxamine, promethazine, pyrilamine,
quetiapine, rupatadine, tripelennamine and triprolidine), and antihistamines that inhibit action at the
histamine H, receptor (e.g., thioperamide, JNJ 7777120 and VUF-6002), and analogs and derivatives
thereof;

serotonin receptor antagonists, including but not limited to 5-HT, antagonists (e.g., clozapine,
cyproheptadine, ketanserin, pizotifen and quetiapine) and 5-HT; antagonists (e.g., alosetron,
cilansetron, dolasetron, granisetron, ondansetron, palonosetron and tropisetron), and analogs and
derivatives thereof;

neurokinin-1 (NK-1) receptor antagonists, including but not limited to aprepitant, casopitant
(GW679769), dapitant, ezlopitant, fosaprepitant, lanepitant (LY-303870), maropitant, netupitant,
nolpitant, orvepitant, rolapitant, vestipitant, vofopitant, AV-818, BIIF 1148CL, CP122,721, DNK-333,
(GSK-424887, L-733060, L-759274, LY-686017, M516102 and TA-5538, and analogs and derivatives
thereof,

opioid receptor antagonists, including but not limited to butorphanol, cyprodime, levallorphan
(lorfan or naloxiphan), nalbuphine, nalorphine (lethidrone or nalline), naloxone, naloxol, nalmefene,
naltrexone (e.g., naltrexone 1% cream) and naltrexol, and analogs and derivatives thereof;

opioid receptor agonists, including but not limited to selective kappa opioid receptor agonists
(e.9., asimadoline, bremazocine, dynorphin, enadoline, ketazocine, nalfurafine, salvinorin A, 2-
methoxymethyl salvinorin B, 2-ethoxymethyl salvinorin B, 2-fluoroethoxymethyl salvinorin B,
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spiradoline, tifluadom, BRL-52537, FE 200665, GR-89696, HZ-2, ICI-199,441, ICI-204,448, LPK-26, U-
50488 and U-69,593), and analogs and derivatives thereof;

Janus kinase (JAK) inhibitors, including but not limited to JAK1 inhibitors (e.g., GLPG0634 and
GSK2586184), JAK2 inhibitors (e.g., lestaurtinib, pacritinib, CYT387 and TG101 348), JAK1/JAK2
inhibitors (e.g., baricitinib and ruxolitinib), and JAK3 inhibitors (e.g., tofacitinib), and analogs and
derivatives thereof;

immunomodulators and immunosuppressants, including but not limited to thalidomide,
antimetabolites (e.g., antifolates such as methotrexate), and calcineurin inhibitors (e.g., ciclosporin
[cyclosporin], pimecrolimus and tacrolimus), and analogs and derivatives thereof;

antidepressants, including but not limited to tricyclic antidepressants (e.g., amitriptyline,
amitriptylinoxide, amoxapine, dosulepin [dothiepin], doxepin and melitracen), tetracyclic
antidepressants (e.g., amoxapine, maprotiline, mazindol, mianserin, mirtazapine and setiptiline),
selective serotonin reuptake inhibitors (SSRis, e.g., citalopram, dapoxetine, escitalopram, fluoxetine,
fluvoxamine, paroxetine and sertraline), and serotonin-norepinephrine reuptake inhibitors (SNRls, e.g.,
bicifadine, duloxetine, milnacipran, levomilnacipran, sibutramine, venlafaxine, desvenlafaxine and SEP-
227162), and analogs and derivatives thereof;

anticonvulsants, including but not limited to carbamazepine, gabapentin, pregabalin, and
valproic acid and salts thereof (e.g., sodium valproate), and analogs and derivatives thereof:

corticosteroids, including but not limited to hydrocortisone types (e.g., cortisone and derivatives
thereof [e.g., cortisone acetate], hydrocortisone and derivatives thereof [e.g., hydrocortisone acetate,
hydrocortisone-17-aceponate, hydrocortisone-17-buteprate, hydrocortisone-17-butyrate and
hydrocortisone-17-valerate], prednisolone, methylprednisolone and derivatives thereof [e.g.,
methylprednisolone aceponate], prednisone, and tixocortol and derivatives thereof [e.g., tixacortol
pivalate]), betamethasone types (e.g., betamethasone and derivatives thereof [e.g., betamethasone
dipropionate, betamethasone sodium phosphate and betamethasone valerate], dexamethasone and
derivatives thereof [e.g., dexamethasone sodium phosphate], and fluocortolone and derivatives thereof
[e.g., fluocortolone caproate and fluocortolone pivalate]), halogenated steroids (e.g., alclometasone and
derivatives thereof [e.g., alclometasone dipropionate], beclometasone and derivatives thereof [e.g.,
beclometasone dipropionate], clobetasol and derivatives thereof [e.g., clobetasol-17-propionate],
clobetasone and derivatives thereof [e.g., clobetasone-17-butyrate], desoximetasone and derivatives
thereof [e.g., desoximetasone acetate], diflorasone and derivatives thereof [e.g., diflorasone diacetate],
diflucortolone and derivatives thereof [e.g., diflucortolone valerate], fluprednidene and derivatives
thereof [e.g., fluprednidene acetate], fluticasone and derivatives thereof [e.g., fluticasone propionate],
halobetasol [ulobetasol] and derivatives thereof [e-g., halobetasol proprionate], halometasone and
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derivatives thereof [e.g., halometasone acetate], and mometasone and derivatives thereof [e.g.,
mometasone furoate]), acetonides and related substances (e.g., amcinonide, budesonide, ciclesonide,
desonide, fluocinonide, fluocinolone acetonide, flurandrenolide [ flurandrenolone or fludroxycortide],
halcinonide, triamcinolone acetonide and triamcinolone alcohol), and carbonates (e.g., prednicarbate),
and analogs and derivatives thereof;

local anesthetics, including but not limited to amides (e.g., articaine, bupivacaine, cinchocaine
[dibucaine], etidocaine, levobupivacaine, lidocaine [e.g., lidocaine 2.5-56% cream)], prilocaine [e.g.,
prilocaine 2.5% cream], EMLA [lidocaine 2.5%/prilocaine 2.5% cream), mepivacaine, ropivacaine and
trimecaine), esters (e.g., benzocaine, chloroprocaine, cocaine, cyclomethycaine, dimethocaine
[larocaine], piperocaine, procaine [novocaine], proparacaine, propoxycaine, stovaine and tetracaine
[amethocaine]), ethers (e.g., polidocanol [e.g., polidocanol 3% foam] and pramocaine [pramoxine] [e.g.,
pramoxine 1% cream]), and naturally derived local anesthetics (e.g., cocaine, eugenol, menthol,
saxitoxin, neosaxitoxin and tetrodotoxin), and analogs and derivatives thereof;

counterirritants and cooling agents, including but not limited to capsaicin, camphor, mint oil,
menthol (e.g., menthol 1-3% cream), and phenol (e.g., in calamine lotion), and analogs and derivatives
thereof;

moisturizers, including but not limited to aqueous moisturizers, low pH moisturizers containing
an acid (e.g., lactic acid), and moisturizers containing a humectant that attracts and retains water (e.g.,
glycerol, sorbitol, lactate, urea, and hyaluronic acid and salts thereof), an occlusive that prevents
evaporation {e.g., oils (e.g., mineral oil and silicone oil [e.g., dimethicone]) and petroleum jeily
(petrolatum)}, and/or an emollient that provides partial hydration and occlusion (e.g., oils, waxes [e.g.,
lanolin and paraffin], lipids [e.g., phospholipids, ceramides, triglycerides, glycol stearate, glyceryl
stearate, fatty acids and squalene], and sterols [e.g., cholesterol and phytosterol]), and analogs and
derivatives thereof; and

other kinds of antipruritic agents, including but not limited to S-adenosyl methionine, botulinum
toxin (e.g., botulinum toxin types A and B), vitamin D and analogs and derivatives thereof (e.g., calcitriol
and calcipotriol [calcipotriene]), non-steroidal anti-inflammatory drugs (NSAIDs, e.g., aspirin),
cannabinoid receptor agonists (e.g., CB; agonists, such as palmitoylethanolamide), inhibitors of
cytokines (e.g., antibodies to interleukins, such as 1L-31), antagonists of the prostaglandin D, receptor
(DP,) and/or the chemoattractant receptor homologous molecule expressed on TH: cells (CRTH2)
(e.g., TS-022), phosphodiesterase (PDE) inhibitors (e.g., PDE4 inhibitors, such as apremilast),
protease-activated receptor 2 (PAR2) antagonists (e.g., GB83), transient receptor potential vanilioid
(TRPV) antagonists (e.g., TRPV1 antagonists, such as capsazepine and SB-705498), inhibitors of
neurotrophic tyrosine kinase receptors (e.g., TrkA inhibitors, such as CT327), antimicrobials (including
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antibiotics, antifungals, antivirals and antiparasitics, such as crotamiton and rifampin [rifampicin}), bile
absorption-reducing or bile sequestering agents (e.g., ursodeoxycholic acid [ursodiol]), ultraviolet
radiation (e.g., ultraviolet A and B), and therapeutic agents that treat the underlying causes of the
pruritus-associated conditions, and analogs and derivatives thereof.

[0088] If desired (e.g., for relief from pruritus during the day), a non-sedating antipruritic agent can be
used. For example, second-generation and third-generation antihistamines are designed to be non-
sedating, or less sedating than first-generation antihistamines. Non-limiting examples of second-
generation and third-generation antihistamines include acrivastine, astemizole, azelastine, bepotastine,
bilastine, cetirizine, levocetirizine, ebastine, fexofenadine, ketotifen, levocabastine, loratadine,
desloratadine, mizolastine, olopatadine, quifenadine, rupatadine and terfenadine.

[0089] In some embodiments, a corticosteroid of moderate or medium potency is used in combination
with serlopitant to treat a pruritus-associated condition. Examples of corticosteroids having moderate
or medium potency include Groups llI, IV and V corticosteroids under the 7-group US classification
system and Class |l corticosteroids under the 4-class European classification system, including without
limitation amcinonide 0.1% (e.g., cream), betamethasone dipropionate 0.05% (e.g., Diprosone®
cream/ointment), betamethasone valerate 0.1% (e.g., cream/ointment), clobetasone butyrate 0.05%
(e.g., Eumdvate@ cream), desonide 0.05% (e.g., Tridesilon® cream/ointment and DesOwen®
cream/ointment), fluocinolone acetonide 0.01-0.2% (e.g., Synalar® cream/ointment and Synemol®
cream), flurandrenolide 0.05% (e.g., Cordran® tape), fluticasone propionate 0.005% (e.g., Cutivate®
ointment), fluticasone propionate 0.05% (e.g., Cutivate® cream), halometasone 0.05% (e.g., cream),
hydrocortisone butyrate 0.1% (e.g., Locoid® cream/ointment), hydrocortisone valerate 0.2% (e.g.,
Westcort® cream/ointment), mometasone furoate 0.1% (e.g., Elocon® cream/ointment), triamcinolone
acetonide 0.025-0.5% (e.g., Aristocort® cream/ointment, Kenacomb® cream/ointment, Kenalog®
cream and Viaderm® KC cream/ointment), and triamcinolone diacetate 0.5% (e.g., cream/ointment).

[0080] The optional additional antipruritic agent(s) can be administered to a subject suffering from
pruritus concurrently with (e.g., in the same composition as serlopitant or in separate compositions) or
sequentially to (before or after) administration of serlopitant. Serlopitant and the optional additional
antipruritic agent(s) independently can be administered in any suitable mode, including without
limitation orally, topically (e.g., dermally/epicutaneously, transdermally, mucosally, transmucosally,
intranasally [e.g., by nasal spray or drop], opthalmically [e.g., by eye drop], pulmonarily [e.g., by
inhalation], bucally, sublingually, rectally and vaginally), by injection or infusion (e.g., parenterally,
including intramuscularly, subcutaneously, intradermally, intravenously/intravascularly, and
intrathecally), and by implantation (e.g., subcutaneously and intramuscularly). In some embodiments,

28



WO 2014/209962 PCT/US2014/043811

an antipruritic agent is administered topically (e.g., dermally} if the pruritus is localized, and is
administered systemically (e.g., orally or intravenously) if the pruritus is widespread (generalized) or
has a systemic cause. In certain embodiments, serlopitant and/or the optional additional antipruritic
agent(s) are administered orally. In other embodiments, serlopitant and/or the optional additional
antipruritic agent(s) are administered topically (e.g., dermally, mucosally, bucally or sublingually).

[0091] Serlopitant and the optional additional antipruritic agent(s) independently can be administered in
any suitable frequency, including without limitation daily (one, two, three or more times per day), every
two days, twice weekly, thrice weekly, weekly, every two weeks, every three weeks, monthly, every two
months and every three months. The dosing frequency can depend on, e.g., the mode of
administration chosen. For example, a dermal formulation of serlopitant, and/or that of the optional
additional antipruritic agent(s), can be applied to the skin of a subject two, three or four times a day. In
some embodiments, serlopitant is administered under a chronic dosing regimen. In certain
embodiments, serlopitant is administered over a period of at least 2 weeks, 3 weeks, 1 month, 1.5
months, 2 months, 3 months, 4 months, 5 months, 6 months or longer.

[0092] Examples of topical dosage forms include without limitation creams, ointments, gels, liniments,
lotions, suppositories (e.g., rectal and vaginal suppositories), buccal and sublingual tablets and pills,
sprays (e.g., dermal and nasal sprays), and drops (e.g., eye, nose and ear drops). Non-limiting
examples of oral dosage forms include solid dosage forms (e.g., cachets, capsules and tablets) and
liquid dosage forms (e.g., solutions or suspensions in an aqueous liquid and/or a non-aqueous liquid,
and oil-in-water liquid emulsions or water-in-oil liquid emulsions). n a non-limiting example of a
formulation for injection, the formulation is in the form of a solution and comprises an antipruritic agent
(e.g., a local anesthetic), a vehicle (e.g., a water-based vehicle or sterile water), a buffer, a reducing
agent/antioxidant (e.g., sodium metabisulfite if epinephrine is used as a vasoconstrictor) and a
preservative (e.g., methylparaben), and optionally a vasoconstrictor (e.g., epinephrine) to increase the
duration of the pharmacological effect of the antipruritic agent by constricting the blood vessels, thereby
concentrating the antipruritic agent for an extended duration and increasing the maximum dose of the
antipruritic agent.

[0093] Table 4 provides non-limiting examples of combination therapies employing serlopitant and one
or more additional antipruritic agents for the treatment of pruritus associated with various conditions.
Table 4 may also show other therapeutic agents used to treat the underlying causes of the conditions.
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Table 4

Agents in Addition to Serlopitant

Conditions

Corticosteroid

Skin inflammation, chapped skin, atopic
dermatitis, contact dermatitis, eczema,
seborrheic dermatitis, erythroderma, lichen
planus, lichen simplex chronicus, lichen
sclerosis, lupus erythematosus, psoriasis,
rashes, scabies and burns (e.g., sunburn)

Antihistamine (e.g., doxepin for topical use, and
sedating diphenhydramine or non-sedating
cetirizine for oral use)

Urticaria, allergy-based pruritus, localized
pruritus (e.g., insect bites and stings) and
generalized pruritus (e.g., chickenpox)

Local anesthetic + optional counterirritant/
cooling agent

Localized pruritus (e.g., insect bites and stings),
and mild to moderate pruritus

Counterirritant (e.g., capsaicin)

Chronic localized pruritus (e.g., notalgia
paresthetica and prurigo nodularis)

Moisturizer &/or calamine

Allergic rashes (e.g., poison ivy/oak and
urticaria), burns (e.g., sunburn), and insect bites
and stings

Moisturizer + optional counterirritant/cooling
agent

Atopic dermatitis, contact dermatitis, eczema,
seborrheic dermatitis, ichthyosis, psoriasis and
XErosis

immunomodulator (e.g., tacrolimus) + optional Atopic dermatitis
corticosteroid
JAK inhibitor (e.g., tofacitinib) or PDE inhibitor Psoriasis

(e.g., apremilast) or vitamin D (e.g., calcipotriol)

TrkA inhibitor (e.g., CT327)

Atopic dermatitis, psoriasis and cutaneous T-cell
lymphoma

JAK inhibitor {e.g., ruxolitinib)

Anemia, peripheral neuropathy and polycythemia
vera

Aspirin (topical)

Lichen simplex chronicus

Tricyclic antidepressant (e.g., doxepin)

Chronic severe pruritus

Opioid receptor antagonist {e.g., naloxone)

Intractable pruritus of renal and cholestatic
diseases

1) Ultraviolet B phototherapy + erythropoietin; or

2) Cholestyramine + opioid receptor antagonist
(e.g., naltrexone) + activated charcoal; or

3) Thalidomide

Chronic renal disease

1) lon-exchange resin (e.g., cholestyramine) +
opioid receptor antagonist (e.g., naloxone); or

2) SSRI, S-adenosyl methionine, rifampicin &/or
ursodeoxycholic acid; or

Cholestasis
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3) Cholestyramine + opioid receptor antagonist
(e.g., nalmefene) + serotonin antagonist (e.g.,
ondansetron) + ursodeoxycholic acid +
rifampicin + optional bright-light therapy; or

4) Ultraviolet B + cannabinoid (e.g., dronabinol)

1) Counterirritant (e.g., capsaicin) + ultraviolet B
phototherapy + optional activated charcoal +
optional low pH moisturizer; or

2) Kappa opioid receptor agonist (e.g.,
nalfurafine) + optional ultraviolet B

Uremia (uremic pruritus)

Ultraviolet B phototherapy

Aquagenic dermatitis, atopic dermatitis,
HIV/AIDS and prurigo nodularis

Ultraviolet A phototherapy + psoralen

Eczema, psoriasis, vitiligo and cutaneous T-cell
lymphoma

1) Ultraviolet A phototherapy + psoralen; or

2) SSRI (e.g., paroxetine), aspirin &/or interferon
alpha

Polycythemia vera

Serotonin receptor antagonist (e.g., ondansetron)
(concurrent with opioid) + opioid receptor
antagonist (e.g., nalbuphine) (concurrent with
opioid)

Spinal opioid-induced pruritus

Antipsychotic (e.g., pimozide) + SSRI (e.g.,
fluvoxamine)

Pruritic psychiatric disorders (e.g., neurotic
excoriation)

Use of Serlopitant as a Sleep Aid

[0094] The invention also encompasses the use of serlopitant as a sleep aid. Accordingly, the
invention provides a method of aiding sleep, comprising administering to a subject suffering from a
sleep problem or disorder an effective amount of serlopitant or a pharmaceutically acceptable sait,
solvate or polymorph thereof. An additional sleep-aiding agent optionally can also be administered to

the subject.

[0095] Serlopitant can aid sleep in subjects who suffer from a sleep disorder or a sleep problem in
general. As a sleep aid, serlopitant may have a sedative effect (reducing irritability, anxiety or
excitement) and/or a hypnotic effect (inducing, sustaining and/or lengthening sleep).

[0096] Examples of sleep disorders that serlopitant can potentially alleviate include without limitation
insomnia (including primary and secondary insomnia, and transient, acute and chronic insomnia);
sleeping sickness (African trypanosomiasis); circadian rhythm sleep disorders (e.g., advanced sleep
phase disorder [ASPD], delayed sleep phase disorder [DSPD], irregular sleep wake rhythm, non-24
hour sleep-wake disorder, jet lag and shift work sleep disorder [SWSD]); parasomnias (e.g., bruxism,
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rapid eye movement sleep behavior disorder [RBD], periodic limb movement disorder [PLMD or
nocturnal myoclonus}, restless legs syndrome [RLS], sleep paralysis, exploding head syndrome, sleep
terror [night terror or Pavor nocturnus), nocturia, nocturnal eating syndrome, sleep talking [somniloquy],
sleepwalking [somnambulism] and somniphobia); and breathing-related sleep disorders (e.g., sleep
apnea [including central, obstructive and mixed sleep apnea), hypopnea syndrome, sleep-related
hypoventilation, snoring and upper airway resistance syndrome).

[0097] For use as a sleep aid, serlopitant is administered when the subject desires to sleep (e.g., at
night or around bedtime). An effective amaount of serlapitant is administered to aid sleep. The effective
amount may depend on various factors, including the mode of administration; the age, body weight,
general health, sex and diet of the subject; the severity of the sleep problem; and the response of the
subject to the treatment. In certain embodiments, the dose of serlopitant as a sleep aid is about 0.1-
500 mg, or about 0.25-400 mg, or about 0.5-300 mg, or about 1-200 mg, or about 2.5-100 mg, or about
5-50 mg, or as deemed appropriate by the treating physician. A single dose or multiple doses of
serlopitant can be administered to aid sleep. In further embodiments, the dosage of serlopitant to aid
sleep is about 0.01- 10 mg/kg, 0.025- 7.5 mg/kg, 0.05-5 mg/kg, 0.075-2.5 mg/kg or 0.1-1 mg/kg body
weight, or as deemed appropriate by the treating physician.

[0098] Serlopitant can be administered via any suitable route. Potential routes of administration of
serlopitant include without limitation oral, parenteral (including intramuscular, subcutaneous,
intradermal, intravenous, intraarterial, intramedullary and intrathecal), intraperitoneal, and topical
(including dermal/epicutaneous, transdermal, mucosal, transmucosal, intranasal [e.g., by nasal spray or
drop], intraocular {e.g., by eye drop}, pulmonary [e.g., by inhalation], buccal, sublingual, rectal and
vaginal). In certain embodiments, serlopitant is administered orally.

[0099] In other embodiments, serlopitant is administered topically via a buccal or sublingual tablet or
pill. The buccal or sublingual tablet or pill can be designed to provide faster release of serlopitant for
more rapid uptake of it into systemic circulation. In addition to a therapeutically effective amount of
serlopitant, the buccal or sublingual tablet or pill can contain suitable excipients, including without
limitation any combination of fillers and diluents (e.g., mannitol and sorbitol), binding agents (e.g.,
sodium carbonate), wetting agents (e.g., sodium carbonate), disintegrants (e.g., crospovidone and
croscarmellose sodium), lubricants (e.g., silicon dioxide [including colloidal silicon dioxide] and sodium
stearyl fumarate), stabilizers (e.g., sodium bicarbonate), flavoring agents (e.g., spearmint flavor),
sweetening agents (e.g., sucralose), and coloring agents (e.g., yellow iron oxide). A non-limiting
example of a patient population that can benefit from a buccal or sublingual tablet or pill of a sleep aid
is patients who wake up prematurely and have difficulty falling asleep again.
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[00100] In some embodiments, an (one or more) additional sieep-aiding agent is administered in
combination with serlopitant to aid sleep. The additional sleep-aiding agent can be administered
concurrently with or sequentially to (before or after) administration of serlopitant. If administered
concurrently with serlopitant, the additional sleep-aiding agent can be contained in the same
composition as serlopitant or in separate compositions. Use of serlopitant may reduce the dosage of
and/or the length of treatment with the additional sleep-aiding agent which would otherwise be required

and thereby minimize or avoid any adverse effects (e.g., dependence or addiction) of the additional
sleep-aiding agent.

[00101] The additional sleep-aiding agent can be selected for its soporific property or for its ability to
treat the sleep disorder or the underlying cause of the sleep disorder (e.g., stress, anxiety, depression
or a neurological condition). In some embodiments, the additional sleep-aiding agent is selected from
the group consisting of hypnotics, sedatives, anxiolytics, antipsychotics and antidepressants. A
particular sleep-aiding agent can have pharmacological effects that fall in multiple categories (e.g.,
benzodiazepines can have a sedative or anxiolytic effect at a lower dose and a hypnotic effect at a
higher dose). In further embodiments, the additional sleep-aiding agent is selected from the group
consisting of:

antidepressants, including tricyclic antidepressants (e.g., amitriptyline, amitriptylinoxide,
amoxapine, clomipramine, desipramine, dosulepin [dothiepin], doxepin, imipramine, lofepramine,
melitracen, nortriptyline, protriptyline and trimipramine), tetracyclic antidepressants (e.g., amoxapine,
maprotiline, mazindol, mianserin, mirtazapine and setiptiline), selective serotonin reuptake inhibitors
(SSRIs, e.g., citalopram, dapoxetine, escitalopram, fluoxetine, fluvoxamine, paroxetine and sertraline),
serotonin antagonist and reuptake inhibitors (SARIs, e.g., etoperidone, lorpiprazole, lubazodone,
mepiprazole, nefazodone and frazodone), serotonin-norepinephrine reuptake inhibitors (SNRIs, e.g.,
bicifadine, duloxetine, milnacipran, levomilnacipran, sibutramine, venlafaxine, desvenlafaxine and SEP-
227162), and monoamine oxidase (MAQ) inhibitors (including selective MAQO-A inhibitors, such as
moclobemide, pirlindole [pirazidol] and toloxatone [humoryl]), and analogs and derivatives thereof;

antipsychotics, including first-generation (or typical) antipsychotics (including phenothiazines
[e.g., chlorpromazine, fluphenazine, levomepromazine, perazine, pericyazine, perphenazine,
pipotiazine, prochlorperazine, promazine, promethazine, thioproperazine, thioridazine and
trifluoperazine] and thioxanthenes [e.g., clopenthixol, zuclopenthixol, flupentixol and thiotixene]) and
second-generation (or atypical) antipsychotics (e.g., amisulpride, aripiprazole, asenapine, clozapine,
iloperidone, loxapine, amoxapine, lurasidone, olanzapine, quetiapine, norquetiapine, risperidone,
paliperidone, sertindole, trimipramine, ziprasidone and zotepine), and analogs and derivatives thereof;
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antihistamines that inhibit action at the histamine H; receptor, including first-generation
antihistamines such as alimemazine (trimeprazine), antazoline, azatadine, bromazine, carbinoxamine,
chlorpromazine, clemastine, clocinizine, cyclizine, chlorcyclizine, cyproheptadine, dimenhydrinate,
dimetindene, diphenhydramine, bromodiphenhydramine, chlorodiphenhydramine, doxylamine,
hydroxyzine, meclizine, mepyramine [pyrilamine], methdilazine, oxatomide, phenindamine,
pheniramine, brompheniramine, chlorpheniramine, fluorpheniramine, orphenadrine, phenyltoloxamine,
promethazine, tripelennamine and triprolidine, and analogs and derivatives thereof;

benzodiazepines that enhance the effect of gamma-aminobutyric acid (GABA) at the GABA,
receptor by positive allosteric modulation of the receptor, such as adinazolam, alprazolam,
chlordiazepoxide, climazolam, clonazepam, clorazepate, diazepam, estazolam, etizolam (a
benzodiazepine analog), flunitrazepam, flurazepam, halazepam, loprazolam, lorazepam,
lormetazepam, midazolam, nimetazepam, nitrazepam, oxazepam, prazepam, quazepam, temazepam
and triazolam, and analogs and derivatives thereof;

non-benzodiazepines (also called Z-drugs) that are positive allosteric modulatars of the GABA,
receptor, such as beta-carbolines (e.g., abecarnil, gedocarnil and ZK-93423), cyclopyrrolones (e.g.,
pagoclone, pazinaclone, suproclone, suriclone, zopiclone and eszopiclone,), imidazopyridines (e.g.,
alpidem, necopidem, saripidem and zolpidem), pyrazolopyrimidines (e.g., divaplon, fasiplon, indiplon,
torediplon, ocinaplon, panadipion, tanipion and zaleplon), and triazolopyridazines (e.g., CL-218,872),
and analogs and derivatives thereof;

barbiturates that are positive allosteric modulators of the GABA, receptor, such as allobarbital,
amobarbital, aprobarbital, alphenal, barbital, brallobarbital, butabarbital, mephobarbital, pentobarbital,
phenobarbital, secobarbital and sodium thiopental, and analogs and derivatives thereof;

GABA analogs, such as gabapentin and pregabalin, and analogs and derivatives thereof,

melatonin receptor (e.g., MT, and/or MT,) agonists, such as melatonin, agomelatine, LY-
156,735, piromelatine, ramelteon and tasimelteon, and analogs and derivatives thereof;

orexin receptor (e.g., OX, and/or OX,) antagonists, such as almorexant, suvorexant, SB-
334,867, SB-408,124, SB-649,868, TCS-0X2-29, and N-Ethyl-2-[(6-methoxy-pyridin-3-yl)-(toluene-2-
sulfonyl)-amino]-N-pyridin-3-ylmethyl-acetamide (EMPA), and analogs and derivatives thereof;

4-guinazolinones, such as afloqualone, cloroqualone, diprogualone, etaqualone, mebroqualone,
mecloqualone, methaqualone, methylmethaqualone and nitromethaqualone, and analogs and
derivatives thereof;

opioids (e.g., for pain-associated sleep disorders), such as buprenorphine, codeine, fentanyl,
hydrocodone, hydromorphone, levorphanol, methadone, morphine, ethylmorphine, oxycodone,
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oxymorphone, pethidine, propoxyphene, dextropropoxyphene, thebaine and tramadol, and analogs and
derivatives thereof;

herbs, such as Cannabis (including cannabinoids such as cannabidiol [CBD] and
tetrahydrocannabinol [THC]), Duboisia hopwoodii (pituri), Humulus lupulus (hops), Hypericum
perforatum (St. John's wort), Lactuca virosa (opium lettuce), Lavandula (lavender), Matricaria
chamomilla (chamomile), Nepeta cataria (catnip), Passiflora (passion flowers) (e.g., P. incarnata), Piper
methysticum (kava), Prostanthera striatiflora (striped mintbush), Sceletium tortuosum (kanna),
Scutellaria (skUlIcaps) (e.9., S. canescens, S. cordifolia, S. galericulata and S. lateriflora), Valeriana
officinalis (valerian), and Withania somnifera (ashwagandha); and

other kinds of substances, such as S-adenosyl-L-homocysteine, L-tryptophan, L-arginine-L-
aspartate, delta sleep-inducing peptide (DSIP), chloral hydrate, ethanol, 2-methyl-2-butanol, gamma-
hydroxybutyric acid (GHB), glutethimide, medetomidine, dexmedetomidine, menthyl isovalerate
(validol), 32212, o, adrenergic agonists (e.g., clonidine), and carbonic anhydrase inhibitors (e.g.,
acetazolamide and topiramate), and analogs and derivatives thereof.

[00102] The additional sleep-aiding agent can also be selected for its ability to treat a condition that
contributes to sleep difficulty (e.g., abnormal bodily movement or behavior). For example, an
anticonvulsant can be used in combination with serlopitant to treat a parasomnia, such as restless legs
syndrome, periodic limb movement disorder or nocturnal eating syndrome. Examples of
anticonvulsants include without limitation carbamazepine, gabapentin, pregabalin, valproic acid and
salts thereof (e.g., sodium valproate), and analogs and derivatives thereof.

[00103] The additional sleep-aiding agent can be administered via any suitable mode. In certain
embodiments, the additional sleep-aiding agent is administered orally, bucally or sublingually.

Therapeutic Administration and Doses

[00104] The terms "administration of’ or “administering a" compound shouid be understood to mean
providing a compound of the invention to the individual in need of treatment in a form that can be
introduced into that individuals body in a therapeutically useful form and therapeutically effective
amount, including, but not limited to, oral dosage forms, such as tablets, capsules, syrups,
suspensions, and the like.

[00105] The terms “treat”, “treating” and “treatment” of chronic pruritus all refer to reducing the
frequency of symptoms of acute or chronic pruritus (including eliminating them entirely), avoiding the

occusrence of acute or chronic pruritus and/or reducing the severity of symptoms of acute or chronic
pruritus.
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[00106] The term "therapeutically effective amount" refers to a sufficient quantity of the compounds of
the present invention, in a suitable composition, and in a suitable dosage form to treat the noted
disease conditions. The “therapeutically effective amount” will vary depending on the compound, the
severity of the condition causing the pruritus, and the age, weight, efc., of the patient to be treated.

[00107] The term “loading dose” refers to the amount of the compounds or compositions of the present
invention that is often larger than subsequent doses, administered for the purpose of establishing a
therapeutic level of the drug. More generally, a loading dose is the amount of Compound |, or a
pharmaceutically acceptable salt, solvate or polymorph thereof, administered to a patient with pruritus
given sometime after presentation but before initiation of one or more maintenance doses.

Alternatively, a loading dose refers to one or a series of doses that may be given at the onset of therapy
to achieve a target concentration of an active ingredient quickly.

[00108] The present methods for treatment of pruritus require administration of serlopitant, or a
pharmaceutical composition containing serlopitant, to a patient in need of such treatment. The
compound and/or pharmaceutical compositions are preferably administered orally. Various delivery
systems are known, (e.g., encapsulation in liposomes, microparticles, microcapsules, capsules, etc.)
can be used to administer a serlopitant compound and/or composition. The compound and/or
pharmaceutical compositions may be delivered via sustained release dosage forms.

[00109] The amount of serlopitant, a pharmaceutically acceptable salt, solvate or polymorph thereof,
that will be effective in the treatment pruritus in a patient will depend on the specific nature of the
condition, and can be determined by standard clinical techniques known in the art. In addition, in vitro
or in vivo assays may optionally be employed to help identify optimal dosage ranges. The specific dose
level for any particular individual will depend upon a variety of factors including the activity of the
composition, the age, body weight, general physical and mental health, genetic factors, environmental

influences, sex, diet, time of administration, route of administration, rate of excretion, and the severity of
the pruritus being treated.

[00110] Preferably, the dosage forms are adapted to be administered to a patient three, two or one time
a day. More preferably, a therapeutically effective amount is taken once per day. Alternatively, a dose
may be taken every other day, every third day, every fourth day or once a week. In some
embodiments, serlopitant is administered under a chronic dosing regimen. In certain embodiments, a
therapeutically effective amount of serlopitant is administered over a period of at least 2 weeks, 3
weeks, 1 month, 1.5 months, 2 months, 3 months, 4 months, 5 months, 6 months or longer.
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[00111] Doses may be taken at any time convenient to the patient. However, to minimize side effects
such as dizziness or drowsiness, a daily dose may be taken at bedtime. NK-1 receptor antagonists
have been shown to cause drowsiness in human clinical trials for uses other than treating pruritus. For
example, Ratti et al. reported as much as a doubling in the incidence of somnolence vs. placebo in
patients treated with casopitant for major depressive disorder (J. Clin. Psychopharmacol., 2011,
31:727-733). Somnolence was also seen in a similar clinical trial testing NK-1 receptor antagonist L-
759274 as an anti-depressant (M. S. Kramer ef al., Neuropsychopharm., 2004, 29:385-392). Thus, in
one embodiment of the present invention, serlopitant is administered before the patient goes to bed.

[00112] Dosing may be provided alone or in combination with other drugs and may continue as long as
required for effective treatment pruritus. For example, the compounds of the present invention may be
administered in combination with another substance that has a complimentary effect to the tachykinin
and substance P inhibitory effect of the present invention. Appropriate compounds include other NK-1
receptor antagonists such as, but not limited to, casopitant (GW679769), L-759274, L-733060,
CP122,721, BIIF 1149CL, DNK333, M516102, ezlopitant, rolapitant, orvepitant, LY-686017, lanepitant
(LY-303870), maropitant, vestipitant, vofopitant, aprepitant, fosaprepitant, AV-818, and TA-5538.

[00113] Dosage ranges of compounds of the present invention for oral administration may be stated in
terms of amount of drug administered per time period. A certain amount of active ingredient may be
given one or more times a day as appropriate according to the factors described above. For example,
doses may be taken once a day, twice a day, three times a day, four times a day, or more. Suitable
dosages range from about 0.1 mg to about 30 mg, and preferably, from about 1 mg to about 7.5 mg.
Suitable dosages are typically 0.10 mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2 mg, 2.5
mg, 3 mg, 4 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg,
50 mg, 100 mg or 200 mg one or more times a day. Preferably, a dose of 0.25 mg, 1 mgorSmgis
administered once a day.

[00114] Alternatively, suitable dosage ranges of compounds of the present invention for oral
administration are generally about 0.001 mg to about 500 mg of drug per kilogram body weight,
preferably from about 0.1 mg to about 200 mg of drug per kilogram body weight, and more preferably
about 1 to about 100 mg/kg-body wt. per day. Dosage ranges may be readily determined by methods
known to the skilled artisan. The amount of active ingredient that may be, for instance, combined with
carrier materials to produce a single dosage form will vary depending upon the patient treated and the

particular mode of administration. Dosage unit forms will generally contain between about 0.25 mg to
about 500 mg of active ingredient.
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[00115] In cases in which longer-term persistence of active drug is desirable, for example but not
limited to, in the treatment of chronic pruritus, a dosing schedule is used where a loading dose is
administered, followed by either (i) a second loading dose, or doses, and a maintenance dose (or
doses), or (ii) a maintenance dose or doses, without a second loading dose, as determined to be
appropriate by one skilled in the art. The schedule for administration of the loading and maintenance
doses may be determined based upon the individual requirements of a particular patient. In one
embodiment of the present invention, one loading dose is administered, followed by administration of a
therapeutically effective maintenance dose after an appropriate interval, such as after one day. In
another embodiment, a loading dose is administered on day 1, a second loading dose on day 2, and
the maintenance dose is administered on day 3 and thereafter for the duration of therapy. The loading
dose may be five, four, three or two times the maintenance dose. Preferably, the loading dose is three
times the maintenance dose. The active drug can be administered via any suitable mode (e.g., orally).

Determination of Therapeutic Effectiveness

[00116] The effectiveness of compositions of the present invention can be tested in experimental
animal models of pruritus known to those skilled in the art. For example, various mouse models have
been utilized to evaluate treatments for itching. Tsukumo et al. describe a model in which 4-
ethoxymethylene-2-phenyl-2-oxazolin-5-one (oxazolone) induces chronic dermatitis with an associated
itch response in BALB/c mice that can be used to determine whether an anti-pruritic treatment is
effective (J. Pharmacol. Sci., 2010, 113:255-262). Costa et al. report a similar model in which
Phoneutria nigriventer spider venom is used as the itch inducer (Vascul. Pharmacol., 2006, 45(4):209-
14). Analogously, Ohmura et al. use picryichloride in NC/Nga mice to stimulate scratching behavior
(Eur. J. Pharmacol., 2004; 491:191-194). Essentially, itching is induced in the subject animal with an
irritating agent, the test compound or a placebo is administered, and the animal observed under
controlled conditions. Scratching behavior is quantified and analyzed using standard statistical

techniques. A test compound is considered effective if either continuous or severe scratching is
suppressed.

[00117] The efficacy of the methods and compositions of the present invention in the treatment of acute
and chronic pruritus can also optionally be evaluated in human clinical trials conducted under
appropriate standards and ethical guidelines as set forth by the U.S. Food and Drug Administration
(FDA). After the general safety of a drug is determined in Phase | clinical trials conducted in healthy
volunteers, Phase Il trials assessing the safety and efficacy of the drug in patients with the condition
being treated are conducted. Typically, such trials are double-blinded and placebo-controlled, and may
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be dose-ranging. Phase il studies gather more information about safety and effectiveness by studying
different populations and different dosages and by using the drug in combination with other drugs.

[00118] Because amelioration of pruritus is subject to a patient's own perceptions, it can be difficult to
evaluate with typical clinical endpoints. However, two standardized assessment tools have been
created and may be used in clinical trials demonstrating the utility of the present invention. The Visual
Analog Scale (VAS) is the most commonly used tool to evaluate the intensity of pruritus (N. Q. Phan et
al., Acta Derm. Venereol., 2012; 92:502-507). The VAS is a graphic tool with a 100-mm horizontal line
with the left end labeled “no symptom” and the right end labeled “worst imaginable symptom”. The
patient is asked to draw a vertical line to indicate the horizontal scale at a point that corresponded to
the intensity of the symptom. The length from the left end to the vertical mark made by the patient is
measured in millimeters. Separation in one-hundredths is regarded as sufficiently sensitive (R. C.
Aitken, Proc. R. Soc. Med., 1969, 62:989-993). The results may be analyzed using standard statistical
techniques known to those skilled in the art.

[00119] in addition to the VAS, the Dermatology Life Quality Index (DLQI) may be used to evaluate the
efficacy of a chronic pruritus treatment. The DLQI, a self-administered general dermatolegy quality of
life questionnaire, was originally developed and published in a dermatology clinic at University Hospital
of Wales (A. Y. Finlay and G. K. Khan, Clin. Exper. Derm., 1994,19:210-216). Independent studies
have verified that the DLQI is an easy and efficient method for assessing quality of life in dermatology
patients (H. B. Hahn et a/., J. Am. Acad. Dermatol., 2001, 45(1):44-8). A current version of the simple,
ten-question validated questionnaire, with instructions for use and scoring is available from the School
of Medicine, Cardiff University, Wales, UK (world wide web URL dermatology.org.uk/quality/).

[00120] The following examples are offered by way of illustration and not by way of limitation.

EXAMPLES

[00121] All of the inactive pharmaceutical ingredients in the examples below comply with United States
Pharmacopeia and The National Formulary requirements and are tested and released according to the
monaograph for each ingredient specified in the USP/NF compendium.

Example 1. Preparation of Serlopitant Tablets

[00122] Serlopitant, 3-[(3aR,4R,5S,7aS)-5-[(1R)-1-[3,5-bis(trifluoromethyl)phenyllethoxyl-4-(4-
fluorophenyl)-1,3,3a,4,5,6,7, 7a-octahydroisoindol-2-yljcyclopent-2-en-1-one, Compound 1, may be
formulated as a tablet for oral use. Table 1 shows the qualitative/quantitative composition of exemplary
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dosages. Minor variations in the excipient quantities (+/-10 %) may occur during the drug development
process.

Table 1
Components Function % of composition
Compound 1 Active agent 1-6 %
Microcrystalline cellulose Diluent 50-60%
Mannitol Diluent 20-30%
Croscarmeliose Sodium Disintegrant 1-3%
Colloidal silica Disintegrant 0.25-0.5%
Sodium Lauryl Sulfate Surfactant 5-6%
Magnesium Stearate Lubricant 0.25-2%
Total Tablet Composition 100%

[00123) Tablet potencies of 0.25, 1 and 5mg are prepared as a compressed tablet formulation.
The tablet manufacturing process is the same for all proposed potencies. The process consists of the
following steps: 1) Compound 1, mannitol and sodium lauryl sulfate are blended; 2) the remaining
mannitol is added to the blender and mixed; 3) microcrystalline cellulose, croscarmellose sodium, and
colloidal silica are added to the blender containing the mixture above to complete the mixing and
the blend is de-agglomerated if necessary; 4) the blend is lubricated with magnesium stearate
which has been previously screened, if necessary; 5) the lubricated blend is roller compacted
and milled, and then lubricated with magnesium stearate, which has been previously screened, if
necessary; and 6) the mixture is then compressed into tablets of the appropriate weight.

Example 2. Preparation of Serlopitant Capsules

[00124] Serlopitant (Compound 1) may also be supplied to the clinic as liquid-filled capsules. Table
2 shows the qualitative/quantitative composition of exemplary dosages. Minor variations in the
excipient quantities (+/-10 %) may occur during the drug development process.

Table 2
Unit Strength
Components Function
0.25 mg 1mg 4 mg
Capsule Fill
Compound 1 Active agent 0.25 mg 1 mg 4 mg
Mono- & Di-glycerides Solubilizer 399 mg 398.6 mg | 395.6 mg
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Butylated Hydroxyanisole Antioxidant 0.40 mg 0.40 mg 0.40 mg
Capsule Shell
#0 White Opaque Hard Gelatin Capsule shell 96 mg** 96 mg** 96 mg**
Capsule*

Gelatin*** Banding . . i
component

Polysorbate 80*** Banding . . .
component

*Capsules are provided by Capsugel (Morristown, NJ) and contain gelatin and titanium dioxide
**Approximate weight of empty capsule shell
***As needed to seal the capsule shells

[060125] The formulation is prepared by dissolving the drug substance in mono- and di-glycerides.
Furthermore, 0.1 wt% butylated hydroxyanisole is added as an antioxidant. Initial capsule strengths
are dispensed into hard gelatin capsules and sealed by spraying with a 1:1 (wt/wt) water.ethanol
solution. Subsequent potencies including 0.25, 1, and 4 mg are dispensed into hard gelatin
capsules and sealed with a band of gelatin/polysorbate 80. Corresponding placebo formulations are
prepared in a similar manner, but without the addition of the drug substance and the antioxidant.

[00126] The capsule manufacturing process is the same for all potencies. The process consists of
the following steps: 1) the mono- and di-glycerides excipient is melted at 40°C, if necessary; 2) the
mono- and diglycerides are added to an appropriately sized, jacketed vessel and mixing is initiated; 3)
the butylated hydroxyanisole is added to the mono- and di-glycerides and mixed until dissolved
(minimum of 10 min); 4) Compound 1 is slowly added to the mixture and mixed until dissolved (visual
confirmation); 5) the solution is filled into hard gelatin capsules; 6) the filled capsules are sealed with a
mixture of gelatin and polysorbate 80; 7) the sealed capsules are allowed to dry overnight and then the
capsules are visually inspected for leaking; 8) the acceptable capsules may be weighed sorted, if
necessary; and 9) the finished product is then packaged in appropriate containers.

Example 3. Clinical Study of Serlopitant in Chronic Pruritus

[00127] A well-controlled human clinical trial testing the efficacy of three dosages of serlopitant in the
treatment of chronic pruritus is conducted in accordance with the ICH Guidelines for Good Clinical
Practices, the U.S. Code of Federal Regulations, the Health Insurance Portability and Accountability
Act (HIPAA), and any local regulatory requirements. The study is a Phase 1l randomized, double-blind,
parallel group, placebo-controlled, muiticenter trial designed to test the efficacy and safety of several
doses of serlopitant versus placebo in patients with chronic pruritus. The study patient population
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includes adult, males or females, 18 to 72 years of age. The patients must be previously diagnosed
with chronic pruritus caused by any etiology, except uremia, hepatic failure, cancer or cancer therapy,
with chronic pruritus defined as greater than 6 weeks of itching and a VAS score of greater than 7.

[00128] Patients are randomized to receive either placebo or one of three doses of active agent.
Patients take active drug or placebo once daily by mouth for a total of 2 to 8 weeks. The maximum
study duration for each subject is approximately 14 weeks and includes a screening period of up to 2
weeks, a treatment period of 2-8 weeks, and a follow-up period of up to 4 weeks. The study
parameters are summarized in Table 3.

Table 3
Study Title: Phase 1l Study of Serlopitant In Patients with Chronic Pruritus
Development Phase: Phase I
Study Objectives: Dose finding, efficacy and safety
Study Design: Multicenter, double blind, parallel group, dose finding
Sample Size: 80-240 subjects evaluable for analysis
Study Population: Patients with chronic pruritus (over 6 weeks duration)

unresponsive to standard treatment

Investigational Product:

Oral daily tablet

Daosage and frequency:

Day 1: loading dose of 3 times of drug dose (0.25 mg, 1 mg, or
5 mg), followed by Drug A, Drug B, or Drug C

Drug A: 0.25 mg serlopitant daily for 2 to 8 weeks
Drug B: 1 mg serlopitant daily for 2 to 8 weeks
Drug C: § mg serlopitant daily for 2 to 8 weeks

Reference Product(s):

None

Control Product(s):

Matching placebo daily for 2 to 8 weeks

Efficacy Evaluation Criteria:

Efficacy is measured daily by patient diary. Patients record
pruritus level on a 10 point VAS scale. Clinical response is
measured by a change in VAS score between the active agent
and the placebo. Secondary endpoints will include measures
of the Dermatology Life Quality Index (DLQI),lesion healing,
and patient and physician global assessments.

Safety Evaluation Criteria:

All local and systemic adverse events observed by or reported
to the investigators are evaluated. The intensity, duration, and
causal relationship to the study product are rated for all
adverse events.

Statistical Methods:

The primary study endpoint is the difference in VAS score at
baseline and on treatment between placebo and active agent.

Study Sites:

Multicenter
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[00129] Additionatl clinical trials according to a similar design may be conducted to test different dosage
levels of the active ingredient or to differentiate between optimal doses or dosing schedules. Further,
the efficacy of the drug in specific populations, such as the elderly, children, or patients with uremia,

hepatic failure, cancer or patients undergoing cancer therapy, may be determined in additional clinical
trials conducted in a similar fashion.

Example 4. Topical Formulations Containing Serlopitant

[00130] Table 5 shows various topical formulations containing serlopitant. The formulations contain
Vanicream™ Moisturizing Skin Cream (“VM"), Vanicream™ Lite Lotion (“VLL”) or Aquaphor® Healing
Ointment (“AP”, from Eucerin) as the base or carrier. VM and VLL are oil-in-water emulsion and AP
has an oil base. A stock solution of free base serlopitant (Compound 1, or “Cpd 1”) in ethanol (EtOH)
was prepared by dissolving free base serlopitant in ethanol to the maximum extent and then filtering the
resulting solution through an Anotop® 25 inorganic filter having a 0.02 micron pore size. Free base
serlopitant has a maximum solubility in ethanol of 64.5 mg/g EtOH, or 6.45% w/w. To prepare a topical
formulation, the stock solution of serlopitant/ethanol was added to a tared tube containing a particular
amount of the base until the resulting mixture weighed 25.0 g. The mixture was mixed vigorously for

2 minutes using a vibration stand and then was rotated slowly for 4 days. For the “C” formulations,
ethanol containing no serlopitant was added so that the “B” and “C” formulations would contain the
same amount of base and ethanol.

Table 5
Mixture | Lot Size (g) | Base (g) Cpd 1/EtOH | Blank EtOH | % Cpd 1 | % EtOH

Stock Soln (g) (g) (wiw) (wiw)
VM-A 25.0 23.06 1.94 0.0 0.5 7.8
VM-B 25.0 21.12 3.88 0.0 1.0 156.5
VM-C 25.0 21.12 1.94 1.94 0.5 15.5
VLL-A 25.0 23.06 1.94 0.0 0.5 7.8
VLL-B 25.0 21.12 3.88 0.0 1.0 15.5
VLL-C 25.0 21.12 1.94 1.94 05 15.5
AP-A 25.0 23.06 1.94 0.0 0.5 7.8
AP-B 25.0 21.12 3.88 0.0 1.0 15.5
AP-C 25.0 21.12 1.94 1.94 0.5 15.5

[00131] AP was determined to be an unsuitable base for an ethanol solution containing serlopitant
because of ethanol insolubility in that base. The VM base appeared stable/unchanged under 15x
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microscopic magnification after 4 days of mixing with 15.5% ethanol. The VLL base showed some
aggregation of lamellar structures under 15x microscopic maghnification after 4 days of mixing with
15.5% ethanol, but the overall change to the base appeared minor. The VM and VLL formulations can
be tested, e.g., for the skin permeation of serlopitant.

Example 5. in Vitro Skin Permeation of Serlopitant in Topical Formulations

[00132] Topical formulations A-D used in the in vitro skin permeation studies are shown in Table 6.
The bases “VM” and “VLL" of formulations A-D are described in Example 4. Formulations A-D were
prepared according to the procedures described in Example 4.

Table 6
Formul’'n | Final Mass | Base (g) Cpd 1/EtOH Blank EtOH | % Cpd 1 | % EtOH
(Base) (9) Stock Soln (g) (9) (wiw) (wiw)
A (VM) 25.28 21.27 0.0 4.01 0.0 15.9
B (VLL) 25.12 21.19 3.93 0.0 1.0 15.6
C (VM) 13.80 11.63 217 0.0 1.0 15.7
D (VLL) 2502 21.15 0.0 3.87 0.0 15.5

[00133] /n vitro skin permeation of serlopitant in topical formulations A-D was evaluated using a Franz
diffusion cell. FIG. 2 illustrates a Franz diffusion cell. A Franz diffusion cell having a circular
permeation area of 4.15 cm? and a receptor chamber volume of 19 mL was set up with a thermo-
regulated outer water jacket to maintain the temperature at 37 °C. The receptor chamber was filled
with 19 mL 1xPBS (pH 7.5) containing 10% ethanol and 1% Tween® 80. Solubility test indicated that
serlopitant remained soluble at concentrations of 0.5, 5 and 50 ug/mL in this solution after 1 hour of
incubation at 37 °C. The solubility of serlopitant decreased significantly if Tween® 80 was not used
and decreased slightly if ethanol was not used.

[00134] Human skin was pretreated to remove all subcutaneous fat and was cleaned with 70% ethanol
before use. The skin was visually inspected to ensure that it was free of any surface irregularity or
small holes and was equally divided into four pieces. The skin was then mounted onto the receptor
chamber with the stratum corneum side facing up. About 100 mg of topical formulation A, B, C or D
was applied to the skin (actual weight: A, 103.8 mg; B, 101.3 mg; C, 103.2 mg; and D, 103.8 mg),
which was then covered with parafilm to avoid evaporation.

[00135] About 0.5 mL of solution was withdrawn through the sampling port of the Franz diffusion cell at
0.5,1, 2, 4, 6, 18 and 22 hours. The receptor chamber was repienished with equal volume of fresh
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diffusion buffer after each sampling. At the end of the experiment (after 22 hours of incubation), the

skin was wiped clean with methanol, and the formulation-treated area was weighed and frozen for
cryosectioning.

[00136] All samples were processed by solid-phase extraction (SPE) before LC-MS/MS analysis.
Briefly, a Strata-X 33 um Polymeric Reverse-Phase column with 30 mg sorbent mass /1 mL volume
(Phenomenex) was conditioned with 1 mL of methano! and equilibrated with 1 mL of water. 300 uL of
sample was loaded to the column followed by a wash with 1 mL of 30% methanol. Serlopitant was
eluted with 2% formic acid in acetonitrile. The sample then was concentrated by blow drying with
nitrcgen and re-suspended in 50 uL of 50% methanol. A working standard was first generated by
spiking the diffusion buffer with known concentrations of serlopitant, which was then processed using
the same SPE method. A sensitivity of 0.1 ng/mL was achieved. Serlopitant concentrations in samples
resulting from formulations A-D were determined by comparison to the standard. Serlopitant was not
detected in samples resulting from topical formulations A and D, as expected. FIG. 3 shows the
cumulative release of serlopitant from topical formulations B and C into the receptor chamber at 0.5, 1,
2,4, 6, 18 and 22 hours. After an initial lag, serlopitant was detected by LC-MS/MS in the receptor
chamber at 6 hours. FIG. 3 indicates that topical formulation B resulted in greater penetration of
serlopitant through the skin than topical formulation C in this in vitro study.

[00137] The amount of serlopitant retained in the skin was determined at the end of the experiment.
The skin was wiped and washed with methanol. The formulation-treated area was cut into horizontal
sections of 25 um using a cryostat. Every 10 sections were pooled, placed in Eppendorf tubes,
weighed and digested with twice the volume of 1 mg/mL liberase at 37 °C for 1 hour. Digested skin
sections were further homogenized with a probe sonicator. To 25 uL of the skin homogenate were
added 25 uL of 50% methanol and 100 uL of acetonitrile/methanol to extract serlopitant. For spiked
standards, 25 uL of a solution of serlopitant in 50% methanol (from 5 ng/mL to 5000 ng/mL) was added
to 25 uL of blank skin homogenate followed by 100 uL of acetonitrile/methanol. Extracted serlopitant
was quantified by LC-MS/MS. FIG. 4 shows the amount of serlopitant (called “VPD737” in FIG. 4)
retained in the skin at the end of the experiment. Each bar represents ug of serlopitant/g of skin in
250 um skin layers. For each of topical formulations B and C, the bars from left to right represent the
amount of serlopitant retained in skin layers from the stratum corneum to the dermis. |

Example 6. Representative Topical Formulations Containing Serlopitant

[00138] Table 7 provides non-limiting examples of topical formulations that can be prepared with
serlopitant or a salt, solvate or polymorph thereof, and optionally an additional therapeutic agent.
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Table 7

Dosage Ingredients in Addition to Serlopitant
Form

cream | sorbitol, cetyl alcohol, isopropyl myristate, glyceryl stearate, PEG-100 stearate,
petrolatum, benzyl alcohal, titanium dioxide and water

cream | propylene glycol, cetostearyl alcohol, Cremophor® A6, Cremophor® A285, liquid
paraffin, parabens and water

cream | glycerol, sorbitol, isopropyl palmitate, emulsifying wax, benzyl alcohol, a pH
adjuster (e.g., NaOH or lactic acid), and water

cream | glycerol, stearic acid, glyceryl monostearate, triethanolamine, parabens and water

cream | propylene glycol, cetostearyl alcohol, mineral oil, white petrolatum, ceteareth-30,
chiorocresol, sodium phosphate monobasic, phosphoric acid, water, and
optionally NaOH

cream | glycerol, cetosteary! alcohol, mineral oil, petrolatum, ceteth-20, diazolidinyl urea,
dichlorobenzyl alcohol, edetic acid (EDTA) or disodium edetate, dibasic sodium
phosphate and water

cream | propylene glycol, stearyl alcohol, white petrolatum, polysorbate 60, parabens, and
optionally water

cream | propylene glycol, stearyl alcohol, cetyl alcohol, oleyl alcohol, mono-, di- and/or tri-
glycerides, sodium cetostearyl sulphate, benzyl alcohol, citric acid, a pH adjuster
(e.g., NaOH or lactic acid), and water

cream | hexylene glycol, stearyl alcohol, propylene glycol stearate, white wax, white
petrolatum, aluminum starch octenylsuccinate, ceteareth-20, titanium dioxide,
phosphoric acid and water

cream | propylene glycol, sorbitol, glyceryl monoisostearate, polyglyceryl-3 oleate, mineral
oil, microcrystalline wax, colloidal silicon dioxide, parabens, EDTA or disodium
edetate, and water

cream | propylene giycol, stearic acid, isopropyl palmitate, emulsifying wax, beeswax,
polysorbate 60, an antioxidant (e.g., propyl gallate), a preservative (e.g., sorbic

acid and/or potassium sorbate), a pH adjuster (e.g., NaOH and/or citric acid), and
water

cream | cetostearyl alcohol, lanolin alcohols, isopropyl myristate, aluminum stearate,

magnesium stearate, mineral oil, white petrolatum, water, and optionally disodium
edetate and/or lactic acid

cream | propylene glycol, cetostearyl alcohol, white soft paraffin, liquid paraffin, lanolin,
simethicone M30, Tween® 60, parabens and water

cream | cetostearyl alcohol, mineral oil, white petrolatum, ceteth-20, parabens, citric acid,
sodium citrate, and water

cream | propylene glycol, cetostearyl alcohol, polyoxyl 20 cetostearyl ether, mineral oil
(liquid paraffin), petrolatum (white soft paraffin), chlorocresol, parabens, sodium
phosphate monobasic, and water
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cream | propylene glycol, cetostearyl alcohol, stearic acid, cetyl palmitate, sorbitan
monostearate, mineral oil, polysorbate 60, benzyl alcohol and water

ointment | hexylene giycol, propylene glycol stearate, white wax, white petrolatum,
phosphoric acid and water

ointment | propylene glycol, mineral oil, petrolatum, steareth-2, tocopherol, EDTA or
disodium edetate, dibasic sodium phosphate and water

ointment | propylene glycol, fatty alcohol citrate, fatty acid pentaerythritol ester, sorbitan
sesquioleate, white petrolatum, beeswax, aluminum stearate, butylated
hydroxyanisole (BHA), citric acid, and optionally water

ointment | an alcohol (e.g., ethanol and/or propylene glycol), polyethylene or white
petrolatum, mineral oil, and optionally water

gel ethanol, carbomer 934P, triethanolamine and water

gel glycerol, carbomer 940, poloxamer, dimethicone, disodium lauryl sulfosuccinate,
silicon dioxide, a preservative (e.g., benzoyl peroxide and/or methyl paraben),
EDTA or disodium edetate, a pH adjuster (e.g., NaOH or lactic acid), and water

gel glycerol, hydroxy-beta-cyclodextrin, hydroxyethyl cellulose, parabens, EDTA or
disodium edetate, and water

gel propylene glycol, polyacrylic acid, medium-chain triglycerides, lecithin,
polysorbate 80, a preservative (e.g., benzoic acid), EDTA or disodium edetate, a
pH adjuster (e.g., NaOH or lactic acid), and water

gel ethanol, isopropyl myristate, carbomer 940, triethanolamine, docusate scdium,
EDTA or disodium edetate, and water

gel propylene glycol, Carbopol® 941, PEG 400, methyl paraben, a pH adjuster (e.g.,
NaOH or lactic acid), and water

gel propylene glycol, PEG 400, carbomer 934P, allantoin, methyl paraben, a pH
adjuster (e.g., NaOH or lactic acid), and water

gel an alcohol {e.g., ethanol and/or propylene glycol), carbomer, dioctyl sodium
sulfosuccinate, a preservative (e.g., benzoyl peroxide), a pH adjuster (e.g., NaOH
or lactic acid), and water

gel glycerol, propylene glycol, aloe vera gel, diazolidinyl urea, capryl/capramidopropyl
betaine, parabens, citric acid, sodium citrate, and water

gel ethanol, hydroxypropy! cellulose and water

lotion | glycerol, stearyl alcohol, glyceryl stearate, PEG-100 stearate, PEG 400, carbomer
941, cyclomethicone, light mineral oil, steareth-21, benzy! alcohol, sorbic acid or
potassium sorbate, a pH adjuster (e.g., NaOH or lactic acid), and water

lotion isopropanol, propylene glycol, hydroxypropyl cellulose, scdium phosphate
monobasic, phosphoric acid and water

lotion | propylene glycol, cetyl alcohol, stearyl alcohol, glyceryl stearate, sorbitan
monostearate, light mineral oil, sodium lauryl sulfate, parabens, EDTA or
disodium edetate, water, and optionally a pH adjuster (e.g., NaOH or citric acid)
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lotion | glycerol, cetostearyl alcohol, isostearyl alcohol, stearic acid, glyceryl stearate,
sodium lauroyl sarcosinate, methyl paraben and water

suppo- | an alcohol {e.g., ethanol and/or propylene glycol) and glycerides of saturated fatty
sitory acids

suppo- | 95% ethanol and Suppocire® AM (glyceride base containing saturated Cg-C1g
sitory | triglyceride fatty acids)

pledget | isopropanol, propylene glycol and water

foam ethanol, propylene glycol, cetyl alcohol, stearyl alcohol, polysorbate 60, KOH and
water, and pressurized with a propane/butane propellant

spray | ethanol, undecylenic acid, isopropyl myristate, sodium lauryl sulfate, and water
(dermal)

spray | glycerol, lactose, cetostearyl alcohol, mineral oil, ceteth-20 phosphate, dicetyl
(dermal) | phosphate, urea, potassium phosphate monobasic, parabens, a pH adjuster (e.g.,
NaOH or lactic acid), and water

spray | microcrystalline cellulose, carboxymethyl cellulose sodium, dextrose, polysorbate
(nasal) | 80, disodium edetate, potassium sorbate, a pH adjuster (e.g., HCI), water, and
optionally an alcohol (e.g., ethanol)

spray | microcrystaliine cellulose, carboxymethyl cellulose sodium, dextrose, polysorbate
(nasal) | 80, benzalkonium chioride, phenylethyl alcohol, water, and optionally an alcohol
(e.g., ethanol)

spray | hypromellose, benzalkonium chloride, NaCl, EDTA, citric acid, sodium phosphate
(nasal) | dibasic, water, and optionally an alcohol (e.g., ethanol)

[00139] All publications and patent applications mentioned in this specification are herein incorporated
by reference to the same extent as if each individual publication or patent application were specifically
and individually indicated to be incorporated by reference.

[00140] From the foregoing it will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, various modifications may be made without

deviating from the spirit and scope of the invention. Accordingly, the invention is not limited except as
by the appended claims.
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What is claimed is:

1. A method of treating pruritus in a patient in need of such treatment comprising administering
to said patient a therapeutically effective amount of 3-[(3aR,4R,5S,7aS)-5-[(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethoxy}-4-(4-fluorophenyl)-1,3,3a,4,5,6,7,7a-octahydroisoindol-2-yl]cyclopent-
2-en-1-one (serlopitant) or a pharmaceutically acceptable salt, solvate or polymorph thereof.

2. The method of claim 1, wherein the therapeutically effective amount comprises a dosage of
0.10 mg, 0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5mg, 6 mg, 7
mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg one or more times a day.

3. The method of claim 2, wherein the therapeutically effective amount comprises a dosage of
0.25 mg, 1 mg, or 5 mg once a day.

4. The method of claim 1, wherein the therapeutically effective amount comprises a dosage of
from about 0.1 mg to about 30 mg or from about 1 mg to about 7.5 mg.

5. The method of claim 1, wherein the therapeutically effective amount is administered orally in
the form of a tablet.

6. The method of claim 1, wherein the therapeutically effective amount is administered once a
day at bedtime.

7. The method of claim 1, wherein the therapeutically effective amount is administered once a
day, once every other day, once every third day, once every fourth day, or once a week.

8. A method of treating pruritus, said method comprising administering 3-[(3aR,4R,58,7aS)-5-
[(1R)-13,5-bis(trifluoromethyl)phenyllethoxy]-4-(4-fluorophenyl)-1,3,3a,4,5,6,7,7a-octahydroisoindol-2-
yllcyclopent-2-en-1-one (serlopitant) or a pharmaceutically acceptable salt, solvate or polymorph
thereof to a patient in need of such treatment according to a schedule, said schedule comprising:

a) first administering a least one loading dose; and

b) second administering at least one therapeutically effective maintenance dose.

9. The method according to claim 8, wherein the loading dose is five times, four times, three
times, or two times the maintenance dose.

10. The method according to claim 9, wherein the loading dose is three times the maintenance
dose.
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11. The method according to claim 8, wherein the loading dose is administered on day 1 and
the maintenance dose is administered on day 2 and thereafter.

12. The method according to claim 8, wherein the loading dose and the maintenance dose are
administered at bedtime.

13. The method according to claim 8, further comprising administering a second loading dose
prior to administering the maintenance dose.

14. The method according to claim 13, wherein the loading dose is three times the
maintenance dose and the second loading dose is two times the maintenance dose.

15. The method of claim 8, wherein the therapeutically effective maintenance dose is 0.10 mg,
0.15 mg, 0.20 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5mg, 6 mg, 7 mg, 8
mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, or 30 mg administered one or more times a day.

16. The method of claim 15, wherein the therapeutically effective maintenance dose comprises
a dosage of 0.25 mg, 1 mg, or 5 mg administered once a day.

17. The method of claim 8, wherein the therapeutically effective maintenance dose comprises a
dosage from about 0.1 mg to about 30 mg or from about 1 mg to about 7.5 mg.

18. The method of claim 8, wherein the therapeutically effective maintenance dose is

administered once a day, once every other day, once every third day, once every fourth day, or once a
week.

19. The method of claim 8, wherein serlopitant is administered orally.

20. The method of claim 1 or 8, wherein a therapeutically effective amount, or a therapeutically
effective maintenance dose, of serlopitant is administered over a period of at least two weeks.

21. The method of claim 1 or 8, wherein the pruritus is associated with prurigo, a genetic
disease or a liver disease.

22. The method of claim 21, wherein the prurigo is prurigo nodularis, the genetic disease is
epidermolysis bullosa, and the liver disease is liver failure.

23. The method of claim 1 or 8, wherein serlopitant is administered topically.
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24. The method of claim 23, wherein serlopitant is administered dermally or transdermally.

25. The method of claim 1 or 8, further comprising administering one or more additional
antipruritic agents.

26. The method of claim 25, wherein the one or more additional antipruritic agents are selected
from the group consisting of antihistamines, corticosteroids, immunomodulators, immunosuppressants,
antidepressants and anticonvulsants.

27. The method of claim 26, wherein:

the antihistamines are non-sedating second-generation and third-generation antihistamines,
such as acrivastine, astemizole, azelastine, bepotastine, bilastine, cetirizine, levocetirizine, ebastine,
fexofenadine, ketotifen, levocabastine, loratadine, desloratadine, mizolastine, olopatadine, quifenadine,
rupatadine and terfenadine;

the corticosteroids are corticosteroids having moderate or medium potency, such as amcinonide
0.1% (e.g., cream), betamethasone dipropionate 0.05% (e.g., Diprosone® cream/ointment),
betamethasone valerate 0.1% (e.g., cream/ointment), clobetasone butyrate 0.05% (e.g., Eumovate®
cream), desonide 0.05% (e.g., Tridesilon® cream/ointment and DesOwen® cream/ointment),
fluocinolone acetonide 0.01-0.2% (e.g., Synalar® cream/ointment and Synemol® cream),
flurandrenolide 0.05% (e.g., Cordran® tape), fluticasone propionate 0.005% (e.g., Cutivate® ointment),
fluticasone propionate 0.05% (e.g., Cutivate® cream), halometasone 0.05% (e.g., cream),
hydrocortisone butyrate 0.1% (e.g., Locoid® cream/ointment), hydrocortisone valerate 0.2% (e.g.,
Westcort® cream/ointment), mometasone furoate 0.1% (e.g., Elocon® cream/ointment), triamcinolone
acetonide 0.025-0.5% (e.g., Aristocort® cream/ointment, Kenacomb® cream/ointment, Kenalog®
cream and Viaderm® KC cream/ointment), and triamcinolone diacetate 0.5% (e.g., cream/ointment);

the immunomodulators and immunosuppressants are selected from antimetabolites (e.g.,
methotrexate) and calcineurin inhibitors (e.g., cyclosporin, pimecrolimus and tacrolimus);

the antidepressants are serotonin-norepinephrine reuptake inhibitors, such as bicifadine,
duloxetine, milnacipran, levomilnacipran, sibutramine, venlafaxine and desvenlafaxine; and

the anticonvulsants are selected from carbamazepine, gabapentin, pregabalin, and valproic acid
and salts thereof (e.g., sodium valproate).

28. The method of any one of claims 25 to 27, wherein the one or more additional antipruritic
agents are administered topically.

51



WO 2014/209962 PCT/US2014/043811

29. The method of claim 28, wherein the one or more additional antipruritic agents are
administered dermally or transdermally.

30. A method of aiding sleep, comprising administering to a subject suffering from a sleep
problem or disorder an effective amount of serlopitant or a pharmaceutically acceptable salt, solvate or
polymorph thereof, and optionally an additional sleep-aiding agent.

31. The method of claim 30, wherein serlopitant and the optional additional sleep-aiding agent
are administered orally, bucally or sublingually.
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(1) :5-17) o BRAGCT- HAI ThRAh , B FE A 7T 51 A DA 2452 1 R 45 . e BUA /7 ik R
A B USFERI BB 0, U R 2] (WHINEL BT T (gabapentin) ) # bR LI EN 1 BEAL 1,
I g i T HAR 2018 (5-6 B T 32 R (Metz 5 Stander,2008) ] i 5244351 71 (gl %
il (naloxone) 4N 55 (nalmefene) MY HIEH (nal trexone) ) AT J84E s 15 1 s 38 1) o
SR, (H 2 7= AR B (A TR AR s 2 A i B /E B (Metz 5 Stander,2008;N. V. Bergasa™ A,
Hepatology,2006,44(5):1317-23),
[0006] P 5T (FPEE IR —1 (NK—1) SZ2 AR 1 Py YR PEFCAR) S2 9 B R B 2R A9 (T . Andoh 55
A, J.Pharmacol .Exp.Ther.,1998,286:1140-5) . JZ N {ESTPYI R 51 #8 A\ A8 1 33 10,
I 51 /N BRI A 2R R I B o /N B P RS 5 ) R 9 R O s N AS A7 2L i 7 BT 4
(B.AmatyaZE A ,Skin Pharmacol.Physiol.,2010;23:133-138;C.WeidnerZ A,
J.Invest.Dermatol.,2000,115:1015-1020) . £ A 5T PY) B AL v (A6 A T 15 T 9 52
3erh, Ohmura®s ARIE T IR BKNK- 152635 FUFIBITF 1149 CLYENC/Nga/M iR 97 AL &5 5
[y ¢ e AS AL 16 T NHeAT 4 (Bur . J . Pharmacol ., 2004,491:191 1943 E LRI HIE 5
2003/100565) .
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[0007]  Fi[¥fiitIH( Emend® ) ,—FINK- 132445307, LEFDARLAE T 7EA 227 fa PR 4k
V5T B O Al (X ) (Duval 5Dubertre t IR HRAE T 11 IRFA Fiitt 3H (B H 80mg ) 7EIG ST
=& Sezary GO HE B KR IER B A D2 (N.Engl . J . Med. ,2009,361(14):1415-6).
Torres® APYEE T R 45 5 (J. Am. Acad . Dermatol . ,2012:66(1):e14-5).StanderZ A
AT T T/NEAE ) FETROPR 25 90, HCAIE B B S bl 48 55 25 Mg 1 FH i R R TR R T S 4
RS )9 0 5 RS B AR MR AR LR AT A, T BRIV T I R AE3 R 1 3R
25 580mg Y H & . 11 73 )\ B 35 RS2 B0 A KR PR (S. Stander 8 A ,PLoS
One,2010,5:6,e10968) . 4R 1Ml ,WallengrenfE Stander TAEMEEAL F3E4T 1 5 421 X0UH W
F, HoR B & 1 BAS %6 IR 45 NS e PR Wi S B8 Bal bt 3876 S 25 o A ) 1 e
fe R E IR R E Z AW O B B Wi, {H g AR R R O R 19 B 22
(J.Wallengren,Arch.Dermatol.,2012,148(8):957-9),
[0008]  JLAZ [ Il SnT Sttt L300 5 2 i 52 R A (1, AH AR H: B B, BR ) 1 HL AR 1 P S R R )
i (Tey,2011) o Y341, BT Btk 48 BE J& CYP3A4FI CYP2CO 138 B #1611 57) , 19 2 s 577, i
E I B H 545 T R LA S B BRI BE I 25 Y- 25 A BAE H (Torres, 2012) JMir
ECoriatTl4a Hi 55 R S it 11K 25 - 2540 A8 T AE I RS 1R &7 5 PR o 3 ] e A8 41 ff €8 3%
PA50 3A4[H T B (CYP-3A4) 3G 14 , X A2 — PP fo— 2315 F b J5 24 (AL FE R Sl R Tty 41 1
FD AR B 5 72175 3 TS N H| CYP-3AA B b T [RI B 45 S50 JL A 25470 o I 2 R S I8 410 ) )
ANFS S ATE ) O FINR I 5 DR I S5k = B b 20 5 3 S8 24 W ) N 45 26 1A W PR 4236 » B 1 5 T
SR WG 0 R 25 A3 J e AR B R BN AR K, IF B2 - 25 WA B AR FH 2 LI
(0.Mir5R.Coriat,The Lancet,2012,13:964-965) Ptk , 2tk 518 PR 75 52 Y A1 1) L 22
R .

R AR
[0009]  fE—ANJ5 M, AR B SRAEAEA BE2R30 97 5 SR A0 B 3 v R TR R 7 v A4S R BT
A AR A = R3-[(3aR,4R,5S,7aS) -5-[ (1R)-1-[3,5-X (=& F 1) KA 1A
F]-4-(4-F|AHE)-1,3,3a,4,5,6,7, Ta- )\ A T W [WE—2— & | IR -2 ) -1 -Fr B H 24 % b A]
B MR ARG B 2 G AR SE T R TR I AR E R S R IRELEZ IR
0.10mg.0.15mg.0.20mg.0.25mg.0.5mg.0.75mg.1lmg-2mg.2.5mg.3mg.4mg.dbmg.6mg.7mg
8mg9mg « 10mg « 15mg « 20mg « 25mg B, 30mg [¥] 7] & . 71 575 — =Ll 5 b, ik iair A B a5
—R—1K0. 25mg . ImgBYSmg (K] & o AR — AN SB I T7 0, i BT A S E A5 MWL0. Ing
£ 2)30mg B M 2 Img BT . 5mg ¥ )5 o 7E 5 — Sl 77 v, Frid vy A s A A R E
2 Rt F o A3 — SR T S8, B Va7 A & — R — IR AR BRI i o 7E o — AN S8
Zh L TREITT M E R IR ER IR ER— IR YR — kB — B — i o 7E He s
Jiti 77 R, A K RS 2577 S FH 7] IS (serlopi tant ) o 7E— S SZE T Rrp , 7E 22 /02
JA3FE A H L5 H 24 H 3 H A 54 H 64 HBCE K E B i a7 A
R AVS LA,
[0010]  £F 55 —TJ7 i , A8 K B3R AL VG TR R 732, HH AR PR I 1R) 2R 1) A Bk 280 97 75 SR 11
B EH3-[ (3aR,4R,5S,7aS) -5~ (1R)~1-[3,5-XL ( = 4L ) IRk 1 2 5 14— (A-F o
H#)-1,3,3a,4,5,6,7,7Ta~ )\E MWk —2-2& ] IF -2-Jd— 1 -R (RS IR0 B HL 252 ml 2
S ARSI R o e 2 D — A e R = O R D — AR

5
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AR AE R & AN SEHE T SR, Brad S 1) Oy Bk 4 15 50 S T 6 DY i = AR ER
P o £ T3NSy S, BITak S04 70 80 Fir ik 4 455 RV E ) =A% o AEIE DSt T = T
FE 58 LR Tt FH Pk A4 77 & 0 AE S5 2K J S Tt FH T ik 4E 5 ) & o £E J3— AN S8 g 28, £
HE i I FH I ok 57 e 700 5 BTk 4 155 70 o 78 55— SEE 7 R, BITad Uy Vb A R AE e H P
TR A 55 772 B e 5 U AR AR N SERE T R ik e R D TR 4 R =
5 o 111 JIT s B85 — A7 A 70 & 9 Il 4 55 700 1K) P i o AE R — AN SE T =, IInk Va7 AR 4E
& N— R —IRELZ it A0 . 10mg 0. 15mg.0.20mg.0.25mg.0.5mg.0.75mg Img.2mg-
2.5mg+3mg.4mg.bmg.6mg.7mg8mg.9mg. 10mg. 15mg 20mg . 25mg B 30mg . 7& 55— > 52t /7 &
o, BT V6 YT RO 4R R R A S — R — U FH 0 . 25mg  Img B bmg Y 71 & o 7218 — > 3L i
T & BTk Ve T A SR 4E R R S 0. g R Z)30mg B A 2 Img 2227 . Smg 77| & . 78
S ANSERETT = TR IR T A R LERF R E R IR R IR R IR Y R — R Bk
— Ji— i AR e Sy B, I A ZE 255 B0 F Rl UL (serlopitant) o fE—
Besit y Rrh L AR D2 VAN H LN H 2D HBADH AN HBA He HECE K
Ry ) B it F YR 97 A B 4 5 R B ) R T 4E o AE R e S 7 42, Okt A =) L 4,
[0011]  AE—AJ5 i, AR W RIHBITRER A S, A5 3-[ (3aR, 4R, 55, 7aS) -5
[(IR)=1-[3,5- W (=Zm &) XK 1L H A T-4-(4-F K H)-1,3,3a,4,5,6,7,7Ta- )N E 7 M
Wk —2—J 10 -2 ) — 1 - IR B 24 5 B Rl 32 (0 3 A R S W 2 G U LA R 25 Rl sz
R AE— AL b, Ik 29l &Yk Fe dl e ), A S & s i 2552 Bo]
P AR E B G A LA S PR 2 R R ) L IR A ) T R R B I ) . A
F— AT = Frid A &V AR R IE R A IR, IR A S S LB 25 BT
B2 B A I E 2 G L DA SRR o AR — AN ST R BRI SR AN I A
B B S TR G L 7E 5N ST 2 T AR 25 A 450 . 10mg 0. 15mg s
0.20mg-0.25mg.0.5mg.0.75mg.1lmg.2mg.2.5mg.3mg-4mg.5mg.6mg.7mg.8mg-9mg. 10mg.
15mg \ 20mg \ 25mg B 30mg AL S 1 BRI 2452 B2 3k A a2 @MY AL S — 4
SER T & TR A Y50, 25me  Img B Sme (K 4L & W1 B H 2527 Bl B2 16 £h A&
ALY/

[0012]  FE 53— AUy, AR BHRALAEA B RIG YT /5 R &3 Th iRy T 2 kB PR Uy
%, AFE ] BTk B i R TT A = N AAA A, ek 25 A 5945 3-[ (3aR, 4R, 58,
7aS)-5-[ (1R)-1-[3,5- XN (=R &) KR 128 R 1-4-(4-F K H)-1,3,3a,4,5,6,7,7a-
INE T -2 1P -2 Y- 1 - B B He 24 % B2 (1 38 VB I A e 2 s DL R 227
RS K BUA AE DRI B, TR T VER BCR IR R R 25 A S AT
BT FTd A S A B LB 2552 B R HEE R SR S ALY UL B FRE S T
W TR ) < AR 791 2 T Vi R SR B M 79 o AE 3 — AN SR TE T b, Bk D5 VA B LA 2
BRI IR HEY), R S-S AP B A 2 ERT RS2 138 R RSB 2 & L)
DA PR o AR — AN ST 7 S, i RS R H il T B B L A4 ) I8 7 BRI - A
— KT R TR UNE Y BCR M ST IRYT  Irid 29 A 5850 10mg .
0.15mg-0.20mg-0.25mg.0.5mg.0.75mg-1mg-2mg-2.5mg.3mg-4mg.5mg.6mg.7mg.8mg9mg-
10mg + 15mg +20mg  25mg B 30mg Ak W) 1 B 252 B AT #3238 BRI G MEi 2 ALY . 72
F—ALHE T &, A YA 50, 25me  Img B Ame AL A1 B 25 2% Rl a2 i &
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e/ E A RIL /R
[0018]  fids— it Uy S, 5 s ] w1V U 30 (A S 1) 55 BUA I D LR 77 KV 7 R
FHIR I D o £E Ak — A SE i 7 S oy, 38 5 it FH ) 985 UG 1 (e 55 0 0 M e M A 1B 25 77121
A RAG YT IHE IR 1] BB A5
(00141 Jeflied e 5 LA 1 Ut B 3 ATBUR R 45, A B H e B boxt T AR QU AR 5y m] B
e 5 110 22 WL o

b 1 ey it
[0015] 4545 Fir B ORI ZE SR AL o (R R PE ] ) 07 A R B KB BURFALE o I 225 LR s it 1
VL PR SE 5 %6 (Herhda T AR IR i ) K FL I T 1) PR 4RI , 7 3R AT 05 AR i B R RS A
50w S ) 2R i
[oot6] &1L T Rl LI (LA A ROT %
[0017] B 2Ui W] 1 I TR 7L 23 B RiZ & (K Franz 37 Hitih o
[0018]  [&J37R Y 1 FE BRI IE R AR AP 72 o, W] DL IR B A FRIB AN CIE A B Franz 4 1
MR T B8] /) AR
[0019] [ 47R T fEFranz 3 fith F 78 45 s O B £ B P ¥ =) UL 35 (RO “VPD7377)
(& AR A RO AE250um B2 IR o ug mIATL I /g B2 ik 0 T R I AIBAICH B &, rid
FE N2 B4 o DR BE A2 BBR = OO 5 2= BB v (1w s IL I &

KPR
[0020] B AR 5347 5 S, 5 WA S Bt A 4 B BOR SRR TE BAT 5 A H R i J8 AU
RN GUIE S BT AR A 2 SCo 2B H A2, WA SR BT I BRI SR A5 o B 5 B
AF BN SO » 75 R EOR A A A AP SRR R .
[0021]  HLAEREPEANS IR AL LUk 1067 5 i AL S LA L2t R AL S R 5 1% A K
W ANBR T AR L AR (AL S ATTTIE » A2 A F R AT R BRI ZER TR E

=
[0022] W]y LA (serlopitant) e FIAILEER—1 (NK-1) S ARFE U A e B 3R A A
A I I B 25 2 1 RS2 1 h BUK S YRR P A8 R R R S S RE I T AL 52 I
i 4 w1 I (ser lopi tant) 2 FA L AW RIAL 54 -

CF3

a4 1

LA YIL.U.P.A.C. &7 N3-[ (3aR,4R,5S,7aS)-5-[ (1R)-1-[3,5- W ( = )
AR H I ]-A-(A-| oK) -1,3,3a,4,5,6,7, Ta— N M|k —2- 2 13RI —2- 0% —1- B . B
A E W] # A 4 83-[(3aR,4R,5S,7aS) -5 { (1R)—1-[3, 5 ( =g H &) KL ] 4 A
H -4- (4= AR ) NS -2H- Wk —2—J T 3R T2~ 4 -1 - 6 T AR B B T & 5 B4

7
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A A AP LA AT X 28 A4 ) AT L B4 (57 FH 9T 5 A AH IR 5 S o3 B FR A AR B3 Ik 5 )
UL (LA AN e R
[0023] &% UUE BT O A NI BUR—1 (NK—1) 32 ARTE 070 A FF 5 He g 3 B e 1) 2P
YR HNEIF (T . JiangZE A, J . Med . Chem. , 2009,52:3039-3046 ) , 125 840K 52 4K 2 G 25 1 48
RS2 K FRE — 84, A E S BOS B VLB (55 4% TR A R BUR HF 2 30U NK-157
RBEAFAE T AR 5 JE B A R G0, AFAE T ML N R 4l DLAL R 5 9% R 4l b oAk &
WU 5 B 1 ANK -1 32 44 FH 8 v 2 19 ANK =2 FANK =352 4645 573 33 I % (>39,000
£5) , IE A AR e Ak A S AR A G bR BN S A B e R (Jiang®% A ,2009) . Jiang
S5 NAIEAH 7)3% UL IE LA 46pMFIKash A ANK-152 44, 7 HH DL6 1 pMIF [ Cso B e SAH IR 216 45 &
[KIPY I o
[0024]  fh&W142 ACYP-3A4.2C8.2C9.2C19.2D6 Kz 1 A2 1) 55 7] 3 k11577 , 2 1Cooff 43+ )
N39.58.30.29.35 5 >100uM. )3 JTIE AN JH 20 M (1) =A™ B i 4640 R i 35 15 3 CYP—
3A4 mRNA . 1% L& K 4 3% BH =) 9 UL A 72 N AR P HL AT B AR Z540)- 25 W A8 FLAE A Al , 3¢ LA
bt FLENK- 12 ARFE SO, AT AT 254 - 25 W0 AH TAE RIS 2 /b o A 7 R 1ok 145 100038 ) =]
WBUCHE I | A TR 2 AN T 128 10uMT) 55935 PR, AH A 763838 B W 22380 T Cso<< 1M,
DAL, i 95 1 AH B hNK - LS PR IR T A 122000064 (Jiang % A, 2009) .
[0025] L4t , W& UL 3 S S ALDAG m] FH T FRB MR T 22 Pl RS9 400, v i 995 150 38 1
Tt & 1) 3 B (R ) A& P ) s PR V) A7 AE SRR A mIv& TR IR O a4 3 FH T iR 7k it Je JR 2%
sk (EE LR S . US 7,217,731.US 7,345,083.US 7,544,815.US 7,645,790F1US 7,893,
091, HAF W FELL S AR XRE L AFHIES :US 2009/0270477.US 2010/
011346941US 2010/0209496, H 2 FF W ZR oL 5] FH I A4S BLRPCTAFF W0 2007/
146224, v FFW A dE 51 FFF A SO
[0026] &)y UG M ) 2 Ax PR AT 25 VR O 7235 A F T-i0 97 BORR B bt ot FE V& 2iE (0AB) (1)
NI RIS Th A3 BV o AE— TRF 9T P, M 3E557 4 0AB £ 1k B AL 23 TIE 28 X T X 22 )
RS 5 3E PEX B (active-controlled) (FERF D %€, tol terodine) ¥ 57| & V& F W 55 . R H
0. 2555 4mg F]% ML AH A LY 2 it 1) 0 2 082D B H HE IR IR B « ASAEAEZS ARG I ™ B AS R AR TG
It HAZ 2 sk i 52 Pk R AT Sk, RIS U R SR S EER IR AT BN K &, H
HR B2 R PR SO PR IR KB 58 A M IR S BE R IR B R4 i FERR D AR A A AR
2 5 3 R UL IE NEUE B A AL, I B e BRI gt b 52 1 T A AR Al L
185 B2 FRER W o (— Pl BERAS 0R) A0 2R 3 bl W TR RARIG R A G . (3 0
Frenkl,T.L.Z AN ,J.Urology,2009,181(4),Suppl.S,p.676;Frenkl,T.L.Z A,
Neurourol.Urodyn.,2009,28(2):143-144;Frenkl,T.L.% N\ ,European Urology
Supplements,2009,8(4):134;Frenkl,Tara L2 A ,J.Urology,2010,184(2):616-622.).
AV UL 4k 2 R
[0027]  RiE “245% BRI B2 (87 R R HH 2% BRI 52 1 o5 P B Bk 8 (A 5 T AL ek
AW LL S AL B ALER) 6l 44 (1) 8 V5 B W LB shAFE  fah Vo dh VA5 3 VA 3 VR &L
TRk Eh SR VBEEL VR SR AR SR VL VNEh VR S AR B ) A B S A VB SR
AN EL o [T 20 #h AT RAAS (h— Pl AR 5 M 4718, I HLAE ] L2 KA IR B 2R U H 255
AT A WL EERR I S ELRE A0 G P i S BURE B RGI & , Bir il B B 46 R SR A7 A
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A B e ST PR B A e T kS 2R Sl e A1 L IR N N - O 2,
fies O RG2- ORI TR 2~ R R IR OTE  OBEL 0 R N=- FERG IR N-2, FE IR IE
AR 2 B A AR AR I R TR R TP A A i L R R IR (R BE SR M R
= NV N TR Y - SN - SN P - = Wl e - B Ny 2 LS R E e i/ b R
I, AT 2455 bRl 352 (1) B IR (LRGN HLIR ) il & 38 - IX R4 « 418 R PR oK
HR R T IR AT AR IR IR R IR IR IR S R VAR B R VIR OBV FLIR L
KR PR R AR B AR R VR - IR MR U2 IR TR IR B TR IR IR S 0 PR %
IRTE TR 55 7 AR e I AT IR VSRR  Eh IR - B R IR VIR IR IR I B S IR A IR o B Y
A, A SO BT L A AROR B AP i S s AR AR 255 ATz K

[0028] R VARG iEHERE FES 5 DB MER 5 H R SRR
YEAEW ARIKEY BN, B A 5K IS AR  NCY IR AR, QA SO BT L 6 AR R B
AR A B BREE RS

[0020]  ARE“Z MUY & 48 AT AT U4 i 1 A0 & P00 dm AR T 2 o AR i BH G i 25 A3
LI 2 B4 o w) v DRI 22 B i SE 0 R AN IR T e i (free base) R ILIH
AR EEAETE R TRILT, i A F T Kue the S8 A 38 [ LR HE A HF'52009/0270477 . 181k A

R T BEdA10.4.9.9.9.2.5.5.5.0.4.1.3.9.3. 613 532 [\ X 8 22 K5 R A7 8 E ZR1E 1 A7
SR RAF AT o IR I M AT R T8 FEdANT7.7.5.3.4.9.4.8.4.6.4.2.3.9.3.8F12. 81R X

S B R AT BRI AT ST Ik RAF T I T.US 2009/0270477 LA 8 4458 1 5] B 3 A4
o

[0030] Ak 2 &5 R AT AR R Jiang 5 A Pk il £ 7] & VL 4H (J . Med . Chem. 2009,52:3039-
3046) , H A B @t 51 AR ANARSC B, i R HKue the % A7ESE [H L HI57,544,815H
i Bunda® ATESEE LHRI5 7,217, T30 Bk 715, L9 D LB R add 51 A AR
[0031]  KuetheZE A VEAEEI L AR MR & 2, T E4-F K 4 (2) (Sigma-
Aldrich Co.LLC,St.Louis,M0)5& A HAEDME /2 o s b PA AR B 3L 4 (3) SR 5 (1%
B (3) 5Weinreb 1 SEIR 5 (CHaNHOCHs « HC1 ) AEAFAE A SEALANIKI RS 100 T Bz BAAS 31 2-
(4=FA TR 3 ) -N-FR S -N-F BE L (4) o SR HEAR IR OB (Grignard reaction)#(4)%
PR~ (AT ) T =3~ M52l (5) - B (5) 5 = 2 & HE ST (TESCT ) 7EA4FAE 1 PraNE taff 175 15t
N OBRAEFTES — )i 2Rk (dieny ] ether)(6).

[0032]  fdiii s E B LM RN (-)-EATEE (313 [ Sigma-Aldrich) RN PATH 3] —-
()% BB e (7) o (6) F1(7) Z (R AK /R ] /R A8 fz 82 (Diels—Alder reaction)™: ¥
(8) o 1% i SR T AZAE AT ATE - T A AR ERAS 2 53K R B -] IR A8 S Bz o (8) 758 HH I AR 4 5
ZE 1] SR AR R (9) MTUART , (8) [ B R e A A 2112, 3-D-FN2, 3-SR R &4, H
BT 5 (9) B 45 dt B SR 3l , S A R = 2 R A A = - BT AR A AR (L (-
Bu0)sA1H) , R 5 A2 E AL R (LiATHa) SRaE S5 (9) , AR Bl = (10) , 8K o I A 1 TR S e &G
(nPrS02CL2) RIFEAFFEI(11) .

[0033]  ffiS-BTBA((S)-1-[3,5-X(=MHF &) IR LEE)) (12) 5= L F (Sigma-
Aldrich) fEARAERRL , 8- 2 W B —7— 4 (DBU) B AE B T I B2 BA AR Bl TV 2 12 T
(imidate)(13). % FHHBFEAL (11) 5 (13) (1) M. LAAS BTk (14) o FH TR M e SR — 7R 2L B
(bis—propylsulfonate ) bHRAE (14) A4k 5 7R I AR B (R IE s Iz (15) oA FH IR AR IK 4% B A

9
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1, 4= X0 (2R FE ) T HE (dppb) » SR 5 & A ME R T R D AR (Pd2 (dba)s ) SR BSR4 4 7 AR
PR, I 28R AR B A (16) o 5 28, 1 (16) 51, 3-3F L H (Sigma—Aldrich){£
SR BB AED AL GV R— AR KA AR AR 55 THREE, niET
LB WA T R TS WS T T A EE L LB O BE A2  HAE T K.

A EY
[0034] &5 E)EUCIHEY H 255 Bl 52 1 36 AT S £ R VE IS TE R L &
YT 45 R F 6 7 18 o . AR RIR A B H 25 2% BT 22 (0 4k LIS R S ek &2 i Y
I ] Rk S bt R ARt A R SR A BT 20 A W) BRI 2L AT DL SR, B itk
297720 A it FH BN, FH o FITadt 1l 003 ] 5 5 — P 24 1 7RV 4H B fe e i 3 1328w DT 3
[0035]  AARscH B IR ARAE “A &40 B 10 50 & Pl =B Bl 45 2 i i 72 i, LUK
BRI 45 B 5 m AR A A A AT = i 2 S AMA 5 WE RIRES
PR 5 A B — PO B 22 P M R A AT I L5 IS M Bl 2 B 24 2 1 ] 52 B 3R 1 72 o, DA
J BB e, 15 AT R E 2 Rl TR B 2 A 2 A B0CR 4R, B8 3 —FhE 2 Fh
R AR RS, B — PR ER 2 Bl TR a3 ) e SR AL R R EORE LA AT AR R . O
W ZIW L A IR A  JER VR SR A 540 4 1 AR AR AR BROR  , ( 9 14 il 4 20 51 9
RS, IR G, W B AT O R BT RR R SR A A A ) S TE R B AR A
Wy, Hom 2 DLW B I FR BRI 7 A BT 75 R R, AR BH B 25 WD 2H A ik s i o AT AR
RHBI WA 52525 b 852 B BAR IR A1 AR R TAT 59 - o BRI 5 R A 1k
FrEC A T2k & il 54, 3 B EH 210, 1 275% Lk 291 250 % VG TE 4 o
[0036]  “Zy2% [ mlH22 (07 B Fe B4 TRV AR BB 1) 20055 i il U A0 & i o A 2 9
N 52 35 0% « B A T DU 254 4161 T AR U5 25 W4 40 sl s A L e Py A Av] 7
A&, I BRG] S — PR 2 P 1 SR 7S SRR R G R S B R A R
MTTAF B0 25 2 FoAg i EL AT O 3y 7]
[0037]  Fy AL & S5id AT bl 1) e s 29 4% L ml 45252 R RO 50VR & 1VE PR L4y - X
SR 7R AT LA 90 20, W e A R ) G IR B R LW L Tl R S ST R Y e R i A
FL B0, TRV R BRI 5 25 A7), e K  IH B e n Pz A1t B 5 LA B 7910, 450 s i
B VR IE R BN o BT A 7 m] A AR B AT DUR L A0 R B A DAL 2270 B W1 1
S AR AL, DA T 7 B R B () B R (R RR 2 R FH o v 700 mT DLE 30 38 PR il 3 AT e
55— B2 P2 5 AT 152 1 R A R o B A 1 745 o R i D ol & mT e AR A
AL 2% P 2 B B sh R (ol KT B0k ) 35 PR 543 (FF3de b 500G 45 751 S 791 s P A
TR TR 2 THD 3 2 ) B8 o3 B RIES 6 ) T 4 o o A A A 1) ) 6 T I AE A @ LA P B 208
VA A T R VT (DR A A (09 M e 235 5 05 T A 1D VR 5 A 1 1T o
[0038]  FHT- VAR ZH & W03ds mT AR Sy s ) Mo S 2 2 TR, , G v 9% P ok 75 ¥ 12k [ A 0 7
(B0, B BR85S T B A B A8 )R A, BUPE R O e B 3 2 300, L AT 7% 11k il 3 5 /K B
AR BN, 784 Tl VRS AT I BN T VR A o BLASk U, AR R B B 25 A A Y T AL R R
TR ) B R Y, G 3 P ol 43 A VB4R 5 Y [ A R 371 ) B e 21 5 A7 AE TV o A2 — 1
SEHE R, R B EEEA3-[ (3aR,4R,5S,7aS) -5 { (1R)~1-[3,5- X ( =& F &)
REER O -4 (4O R ) NS - 20 e i W —2— 25 D3R -2 -0 -1 - B (Ab & 1) BUH 2457
AT TS M 2 i T DA S T S SR VAR, BT IR RS SR i T L B
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B 1 g B B T, S5 1R ) A HF H 5 2010/0209496 H fTid (DakouZs A ) 5 1% SCHR DAL 34458
T 51 IR NS SC AR 3 , Bt PR 272 77 3 B2 FH C8 A2 C1 2/ A1 g Fofr R 1 2. ot AR 00 H vl B %
HIR WA R

[0039] T~ v i FH PR 2865 10 ] A TR 1L Rl 5 7K e PV e B A TG PR R 0 508 T il &5
TRV R TR SR R VR 5 0 o AT 3 Ao R P o 7 T B v SR PR il el 8 VR o AT
SR FH B LRIV 3 T 303 72 T 7K R ] 8 B 7K e P ) AT 3 HOK A HRURE B A1 1 9% 1 ok
73 5503 BGRB8 1) DA B — MR 2 Ry JE AR TR S0 o

(00401 A< BH (¥ 3k PR Bl 2 P LALE 1 AR 155 2B TR0 790 rh e Y o “FRREERETIC AR BL - B
MRS ORI P ), T I o 2 B AE A T 30 1 IRt FH T 3k 247 7900 FR) 5 0 71 ) e 2 3] ) 2t
TR ) B b, A A8 A2 4 B L0 BF vh AT B ok 28 59 SO VE PEAR I 8 26 77 & 72U
INF Y A HH E AT BT o 24 700 B0 R T, 4510, £ 22 /D6 /NI [T s R B b 77 28 /D8N ) I [1) Bt
B AER D12/ B TR) B DB AR /D 24 N RS () B L

[0041] &3 () J 30 1l 77) 5 790 2L B G 08 S 7B 7 B W e 7] L 157 % WiReming ton: The
Science and Practice of Pharmacy(21%" Edition,University of the Sciences in
Philadelphia,2005 ) JIrid o B8 & 4 W B T4 e BIOH & A VAT AR M ey ~F [ 4 il 551 o 1E 4
AR N GO RBN Y, Bt A BAR B 508 3 P iR ki i 29 W)k, F Bt
3R AR A L P 7R B4 49 2, Y R S B RS R 5 o R TR R B B [ A LR
FKAE B A 7 LRV o R 7R A& AT KR , O B S il Al LK SRR ZK A - e il A S 2
PR VI BR” A 0 LS A TG AT D T g e SR IR I o P KA B (fELS R ) AE 4K
R Rt e et A I EL— B 5 I ) o J s R 90 ) ) e e 2L A R A L B RS
TR BH 2 0 BRI TR o B A EIE R R G AR S A A
B AL P ALK 7 CREY) , Ik 8RG8 H 37K B AEd At s A8 2 (an
LB TRl ) VL ST I8 AL o Dy 4 250 SIS, W 3 G N BH il B R
TP I AL T o B B B 25 S o S e ) o 340 71 A O P R 2 T R R T 1 #6174
I LW A YR AAS B VRS i 791 JE v ] A SORE (0, B P 7)) A7 76 T 7K BB 288 Joa v o 3 )
WA A Y [ A B R PR I L R, 5 R DA 7 AR B A ) 4 S DA B B T T AT
PR R BB AT 55 B2 IR OR A7 F K A 5 0 o M0 70 2 T A S0 2, G e 3 P 7 v T i i
Joa b o BT Jo ) A S5 A8 AR R 7 i s B R R KB i R TR L

[0042] £ J s il 551 i AT A 55 A SIUERE AN 5 0 R0 ) 5% s ) o 480 4 5 9 79 CRL 8 A x>
S MEL) T T B MR T L 25 WM 51 o FL e AR 208 1 S A A0S 18801 70 B AU Ak ) L 05 ) R
7 e ) I AR 75 AR E 1) RV MR R4 o IR AT BRG], s A 0], BAB LR
5 5, B, F A A A (T B R 1) (1 A K T 0B L S I 28 i KBRS 2 238
BRI S, LB AL B2 35 1 5 70 AT B8 A MR o P idk il 70)3d W] A, 35 el 8 S )
VS INFRILA e /NGB B T I 254 ik 364 i 79 B 3 70 2R ) G e L 90 B 5 S ) 2 R o)
BSE PAT L B AT BB o o iR AT A Tk A B A 422 52 I O 7R B & T = 3 iRl ,
T3 B GeREFLAG TR G2 ) v AR (AT ) VIR R R SR AR R, —
T2 7y L B A e — Pt

(00431 Jayfs it 571 v v 1P RV DR B P DA T-22 73 0, O HOBG T 25 A R 2R 0468 P iRy 1
T B E 5 P R P 5T 5505 TR IR A AT BRI AS R SORE I PR IR A L TR s S )
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RE ST A S8, A B A R MR A 1) 2 170 R TR Y Bl A ) LA AT o P o ) 5 e 5 0 5 R
£90. 1 H 5 % $50H 5 % [T, Lk 290 . 1 H 5 % B5 & % G M7, S 45 T 8 %
2208 5 % KRG L.
[0044] MLty S, ) s I HEL (Y J=3 3 70 2L A e bt B AN B850 A SR B AL 5] S
BT R FRUERAL AR R 0 A 45 e S A A S SRt 8 N o B R T AR Y RS L
LA, B s MBS A 7RSO 57 Al A 5 S & R 5, AR H AR T3 78 7 5 AR
I AEAT 2 A (1, B e B AT LD AR ) &5 5 500 (A0, Bk AN ) TR 70 (B, o IR 4 ) o fie
7R CB a5 S 3B S 2K I AN A2 IR PR BE AR 4l 2 AN ) S T 7R (9 dn, — S A [ — AR R
AR TANBE AR RS = S0 RN Re s 1) (19 4, B IR 8L ) SO 79 (9 S o ) < 7 (sl
=R VLR Gt 50 (4, S A BR 3 o BT A 2w TG JE AR UM B A VB L5 ml A
TARIT BT, A ST IR I AEAR 5 R PEAE R IR A o
[0045] AT B 1 2 W 2 £ ) m] 4R A et 28 (deport) il 700 F - JE L DL A S BB 1 3 i
Jits FH o 1 26 H1) 00 9 R A B A R T 52 R P I L FRR SR B SR TR LA ), FLAE 2R
RIS PR Sy 3 (T Sy i N oA T N S e N o R Y N W 1 AR A A A
Ko BRPTIRIE PRI A » 53 A0 a3 ] AT AR e I ek 126 570 v, 00 R T e P ) 349 7 7L
AT Bi7 JE 0 SEIE 7R 73 B TR ) IR TS R VA R G ) AR S T RV B B R
TR 53 Ah a3 IR 2 B o £ 0 R 3 TR R B B B T i 7 R )™ B R
[0046] A A2 & Wy ml LR AE 7RI R 4R 1L, 5 Ll de ek ] 285 U ) AT 7 i 1 %
AT AL R AR AR, o I BE TE S ARSI B A S A AN RGN,
1B B B T AR N AT DT O L b B8 A AN R I A e B JF EAVR 2
TP B 2> A A BUELZE T BATAT 2L 70V 5 30— o B0 57 77 2 g M 8 S48 T T 1 il e
PR SRR 3 o AT 57 2 ) SR B S A B A DU AT 7 AT BR A iy AR il 245 40
seforby B 7R 1 i AR S
[0047] A% BH B A A M WA R 2 R B, B AR AP a2 R 43 (FT DA S T
BRI PR RG> B SRR A ) DA B A 3 R B B I FHZG I N ) 2 SR 77084 114 5t
Ao PRI G R S (AT i A7 6 BERRRE B P 5 1)l » B0 L m] A 5 {68 P B e o0 A5
H B B JE T 29 RO NSRS SR B A BB 7 (8 U B 4

A5 FIE VLR R A &)
[0048] 17 I T S K BORS FiE F) Jeg 28 it 570l FH 367 b SRR ESOR 2 A e 0, I L m] TR
T TRV R B2 it P 80 R JER BORY i B SR B A A S (R R ) AN M Z 5 4 5
7 o JR it FH A UE s ] LA < Ji g LA L SRl B R i L 3 1 B A R R R AR
SR SR TR 7R SR R T P 7 DA S 5 (1 I ) SR R R ) A B e 1 T I
T o
(00401 JE& , B A SO Ak ik (1 Rl 50K 2 HF N 2R BLAL, BT Rl T 0 41 5 ) e 4
(EANRR T+ VAR B VR0 770 (s 52 IR 388571 S 310D KB el e A 7K LoDV (/e 791
LR B AR ) LA B PR B i 7 (o 2, SR R 37 S YRR VD) o £ SRS
TrET, R G YRS AR o BRI T AR P s PR iR AR m LU LT A
a0, P 2 PRV OB BRI o, F m 5, B, i M6 2 B Mg - i (o T,
W) T A EERY VIR 2 B BUR 4 T S RRORE R (i, ORI/ B [ A, 2B BT
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B 1) FLALH A e RSOl BRI B A & o SR AL A mT ARG, TR 0 i 57 AT 48 e g A 41
W1, 335 S G 7] et O 7R B L VB S L I UG SR PT LR A, B A SRR (9 T, AR AT
Y R BUBE TR A 4 2K TG SR TR BR TSR ) 1l B i LS B IRl & ) R Ao SIS L o SR A4
AT DL R B B B S AL (40, H B R ) 28 7 (CELAE 28 0o B P A R s ) 38 ok v P 7
[0050]  DARHT-UAAH B MiHA 1 =/ &R ER RS

LA FBENEAN RHAEY
[0051]  7E—Uesitji /s &, RER 4 G905 Rl& UL ANS F 380055 . Fridk 4] A 9 n] 10k
D B AAMRVR T R AERE LS ST Ty S, Bkl & 0 5 TR R ) VS TR,
[0052]  Ffpidk 533 1Y 568 70 38 10 5 Pk BORG FBERT BT IR Y6 7 SIS T 11 o 75 S e St 77 v, B
ABIE IEER I AN- HAEBEVER | o2 SR ER AN« HAL IR 5 . ) & R IR TR G S VR Y R H
R TE H AR B R RS IR AN B LA A AR STy R, IR A S AR R (w/
V)T, 291-20% . 1-15% + 1-10% B 1 -5 % [ &= 1 Prik 5 3 9 7] Sk -— 20 3G9 Brid v6 977 )
T TR LK B8 77, BTk 4B i W] DA 5 3R TG T A R A B R T PR B
BHE R IR -
[0053] BT iR 4 & Wik vl A8 7 — Fh B 22 Fh A A0 IR 7)o A 3 19 TR SR 8 (A B T« 38
V(BT Co—CoBE ) HBAE 7T AR VT (g, vl v ] 7R B R R I AT AR R &
SRR Je SLAT AR A LA ST W St B R R e L R AT AR ) SR T ) (g, R B R
A Z R L AR B HAEERER )  FL AR (9] d , fog s B R A IR I ) SRR 770 (Mg, FR R 43K 2
BAMER P RAYER RREAYER R OGS R LG IGRE A UL
il 1) 22 o BB A (4, 5 2 BEAE N B B ) o A DB Pk S 48], B 4 1) 2 o B
BAKTT AL T8 VTR B AN ER & % (9301, PEG300 ) LA S AT 1 7K PR VR A (A6, 25 15 T R
R MERIK)
[0054]  Fpidk JR 4 A W] HA TR A5 10 7 8L, dnnva v (A an , i IR 37 7 B8 Y g -
T ~ VT FLTR S FE R e TR REHR OB R SRR A e R K BB 55 o A — LE S Ty
Fh B R 4L A W e T B R ERORG FEE L 7 25 20 10-800cem” L 10-400cm®BK 10-200cm” ) % [
o BT 41 5 W) m] N BT IR Y6 97 593 305 381 52 Pk BORN R B8 D 4 2HL 23 o Fridk 454346 ] T o)
BT B W67 N 4 AR R R 2 B 45 25, 040, A6 Shads Bz M 70 B A B T I 771

1. A BE WA R AR B A A7
[0055]  7E 53 AMWSEHE T R, JRHl 4l A WA & w1 DU AH 35 35 3 58 7 RN 44 2 PR VA - T i
A AT AT e A AN YR R AE B S T b, R A A S L R AR A
WL,
(00561  Ffpidk 232 14 568 77 38 0 5 Sk BORG FBERT BT IR Y6 7 SIS T 1t o £E— Lo S 77 &, By
B WG I« Co—Cuslit 2 2 A 2K FF FR TG (81 401, Cs—Cus e 2 o) B R FR RIS )  Cs—Casllt
B PR R R ES (B4, Cs—Crslm X — P AL S L RIS )  Cs—Crs i A RE PR B
Co—Cuslse 3 F 48U L RV EE IR B (1401 5 Ca—Cus5e 30 F AL RV RE R B ) A1 Ca—Casfie S /K A TR B o 7E
S S 77 S, BT IR VS B IO A KA R 5 e R R R RO B R SR R BN AR
IR ERE A 5 .
(00571 Fp s % S P A o] DA AT AT 4 A T 4D 2 I TR P 52 1 97 711) o 78 BE B8 5 7 %6
BT R MR A S Co—Ca B B /K VYR, G0 2 B B S5 TR T L ARV T o V8 F 1 771 ()
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Wi, R AR A SRR R AR AR — S ST P, BTIRYE R PR FIERT IR L &)
AR BN -
[0058] Pk 4H 5 W ml AT 326 b A0, 75 3G A 75 o T 77 FX SR R ol P S 497 B0, < 2 48 2R S 3G A
(B, A 4R R A e RN FR AL LA 4 20 R YR SR TR IA IR / 58 TR 0 B T
(i, Carbopol®E A1) Sepige I® CRA MmN/ ot bt ke / AR R | LMk -7) i
Gantrez® RFIEF L IGERE/ SRR ETIL R M (1, PMV /AL R #Gant rez®A—42 5[]
THE)
[0059]  fF-—desif )y e, TR A AW S HEEIT20.5-10% .0.5-5% B 1-5% [ A
WEILIE L £91-20% \1-15% B 1-10 % [ Frik 35 3% 3 58 57 A1 £]40-98 % . 45-95 % . 50-90 %6 BX
60-80 % 1] BT ik ¥ K MR WRAK o £E J3 AR SETt T S8 b, Frik L A W ia A S i S 41 -
40% <1-30% +1-20% Bt5-20 % I 7K Fl /B £70.1-15% . 0. 5-10 % B 1 -5 % [ BEHH 7).
[0060]  tH-T-ud I B ¥, FEFELLSE 7 2 b, Ja e 5 40 A M 5 290 . 5-5 %o w/ vIK) 7
TLIA L 292-10 Yo w/ vV 7K A% R 2 TR B0 B 4802 PR R R 3 T AN 2095 %6 I N BUAR 1) 2 B /K
TR AE BN SERETT R, JR BB & M & 290 .5-5 % w/ v wl& LI L 29 1-10 % w/ v
TK A% 1 37 BE B 6T FR A8 i PR A TR 2 S L 290 . 5-5 % w/ v Carbopo 1® 58 TR A R I Z170 % [ 1E
NEARE) CBE K IETR A AT IR B 291-10 % w/ v IS B PR VA R (B30, 0 . IN NaOH) o 7 53 41 ) 52
i 2=, BB E A & 290, 5-5%w/vIK RIS TLIE (41 1-10 Y% w/ v IK 7K ¥ B2 57 BE B %
FA B R TR SR B 29 1-5 % w/ v IR L R A 4 22 B TR R 4 4 3 M990 %6 [/ E 38 A4 1K) £ B
TKVE -
[0061]  Frik2H &4k n] A0 7 H e R ), a2 455 (o, A i vl A AU e A Y0 i BUTR
Iy B 2 ) S SR R e DAY IR A R BV R (o, TR BR 20 BRI — 2 EE R LK) VFL AL
FA 2R MV PR (ol 5 2 A AT DT S T PR VR B TR IR B ) A 7 P A 7 BBy
FE3 770 (A5 4 , 358 2 O R R I ) BROC 2L 6 o 461l 4, B SRR/ B R T i M R T T ik v oy 71
DA I 5 R JE AR R AE VA VR BB TR
[0062]  Firid Ja S 4 G- 4 mT HAA AT A B9 7002, Jn A 70 S e 50 B L B L R 22 W B B
S I BT AR 45 R % 33 57 JHR B0 s W VAC Tf it FH 24 47 140 335 B 2 . (49 2, WU 591 ) o 7 — L8 5L Jife
Ty K B SR AL A R T B R BORG S, 8 25 £910-800em” 10-400em” B 10-200cm’[{]
KA.
T A BENERA S —FUERIRN B AEY

[0063]  7E M Sy AW SEHE T S, ML & WA mig ULAE L 50E 1 g R Al 22 20— i g
PEVE ) 11 700 22 SR I A 7] o AF — B STt 7 S, ol 25 W00 55 o i T T 91 R o ) B ot
B (A — Ph A7) 5 B P A 215 T 14 9 751 SO mT R AR il 5022 o o 72 9 AR S 77 S8, Frid A &4

B o N TV ) il 7 2 AT S AR ) o Bk 40 A9 ] AR A S RN VR T ) o 75 R e S
TR, R A S A o FUR A RIS UL
[0064]  FIr ik 2 38 wit 70 3G T B IR BOR JEE0T I IR Y8 97 SRV KT VB33 1 o 153 30 o ) 40 =R i 2
SEBIALRS . EF IV (DMSO) S35 B L VAL H A S s R bk % e B (490 4, 2 g% e ) A
N—FR -2 ILE I I ) T V7% 2 71 B (49 , el ) S 5 20 B (94, PEG 400) \ 2 B .7,
Tk  eh 15 AR T P R T (0800, D) O R R S TR A R R G B el I Vel T R T B R R
BE) .
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[0065] % g PR vA I AR RR hil Pk S A0 4 - SR G mE (940, © % S BT e RE |yl A A
fem%) B Z B2 (B4n,PEG 100.PEG 300.PEG 400F1PEG 3350). -2, B ¥ Z.Fk. 5 1L 51
Al (40, Tween®20%280) Labraso 1® g B R ES (H1] 10, R SR F REEAIC R &
PIBE) 28 IR OB SRR T R HERRR T BE L S H s AOSUH s (4140, Ca pmu 1®)
MCM) « HH 8 = R H G 37 R/ 22 B H v =185 5~ 1R H VR IS 5 ek PR Ve I 5 vy
Bg e B H Ve /TR B A A AE A
(00661 3¢ JIig 11k v 7 s mI A ] 371 22 o i s A4k o 461 4, 56 20 B (4614, MAPEG 100 2 PEG
3500, {IPEG 300.PEG 400HIPEG 3350) A] Al E S g P v 75 Rl 351 22 o o
[0067]  FFiR2H &M vl A0 5 S AK R B Co—Co B (A 4, 20T L S TR B L ok o P L,
2-1% ) A/ BK
[0068]  FTikeH & Wl A 38 A8 77 LA S8 N B ik 28 A& W RS 58 RN/ B0 2 R L 38 AR 7 1)
LB EFEEART IR EE AR A (W a0, R R R e [ R R )R
Carbopol®E&41).
[0069]  7E-—ULsEfiJy =, ik & Wi St AL 57 B A S0 FE PR il M SE 4 45
THEALFREIE R (BHA) T 34032 3L B 28 (BHT) A5 & My (490, 4 48 258 S H ) 25 i
A IDEH PR VIR AL R A7 FL S . DMSOAIZL & 7 (40 , EDTAFIATAR IR )
[0070]  FERELLSTRf )y S, ik R BB & WA 25 #w/wit 290 . 5-10 % B 1 -5 % [#) A i [T
0. £72-30 % 520 % [17535 HBR 7] L £920-80 % BL30-70 % (1134 T FHAE fhil 751 35 J5 114 51 g ke
VEFL 290, 1-10% B 1-7 . 5% R AR 210 01-2% 8K0 . 05-1 % [T A AE R AER hitE
S, JR A A ] L B m U LA AR SR i MR A SR RR il 12 B IPEG 40081/ BPEG 3350,
VERIB BG4 LT B A/ B SR IR S TR R R A 38 8 R0 ) i e A
NPUEALFFIBHT .
[0071] ik R 4l & W ml B AT A A 38 B 5002, g 571 e 0 S R R BB S SR i 7B
PR AR e Ik 22 R PR ESORY RS A i Tt FH () 32 e 26 B (48 4, W 1)) o

V. A5 BE AR A R EHAEY
[0072] 7S AMWSLHE T b, RERAE A & 7iE ILIE B E I 5R FFURG & 77 Frid 4 &
Y] A e B, B A BRI 9T R AR FEEE SR Ty SR, Bk A AL 5 e Ak B 2 Rl T
.
[0073]  F sk i 32 34 58 79 165 o Bz JBk BORS 60T BT sk ¥6 97 1) B2 3 M o PIr ok 15 33 38 98 77 AT A
A&, BTN, A8 B R HE , JE B AT Cs—Ca0BY C12—CusF¥) AR B B 2L B 4 FIC1—Ce B Co—Ca i 20 43 (5 21, =
PIEE) o AEFELLSET T S, FIr ik i3 1 38 9 1) N ) 5 I e TR R BRI PR S TAT i o A — 85K
T Z 0, Frik & 9 I & v e B E T iR A W E0E NG B2 I k= 1 290 . 1-
20%.0.5-15% .1-15% 2-12% 5%4-10% .
[0074] BRI & AU AT IR R A 45 5 P BOR: IR CR F5 42 il o Rl 2 7000 A FR il 14 52401
F5 AW IR/ TR MG TR G (), T TR A IR B, A0 465 3% e 26 TR M IR B 1 Dur o—Ta k® 38 TH I IR
BE) VERBSIR O IREE O )6 R B SL SR SRk A e SR G 0 2 SR Tk B B e A 5 4
RIS A BB G I T R i Be L R Y (4140, Dur o-Tak®87-6173) LA A BEAITI
REH.

[0075]  Jrid JR s 20 & 0 ] A5 — Pl 22 PRSI K B 771 o P SR B9 R R VRIS 57 ) A A, 41
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BT, A R R VDRG] 1 ) B AR T B JER BSOS ) SR AR B O A
[0076]  frHLLLsicyf Ty 2, BTl SR 4 A 046 BT B R BIORG IR | 2 B4R EAS &K S
VY Ol i o) A/ B K A AL 5 (4, Ci—Co i) o
[0077]  FriReH A W m] % B (ELHE 2 3 B R AN 28 R IS ) it FH BT 3 ¥ 7 770 DA T 325 3 A 3 B st
(5 EETOME B B IR B 58 B T AP R i e 27) a3k N 4= S R
[0078]  fF-—ULsiyiiJy &, Birad SR A 4 LA 33 R W 5 i 0 = N B2 Bk BORY B | o B
RE B A JZ 5 B HR P 2 5248 210 S REORS IR 2 (R Bz R )= ) o ik B Jik
P Ay 22 A A FH B AT 45 0] 8% B OB TR0 B BT 78 25 DA R 37 B I i 282 1 A0 4 FL Tt n 21 Bz
JRESCR R < iR 357 FLIF 7
(00791 F i Ul 7)1 S 43 S48 B SCHE T ok e Pk e e J2 R0/ FH A B B A BT L v as J Jik
P 2 A BRI R ECR RIS o B IR STHEE JE MRS B i v 9T R B ik 95 02 B 5 R B
AL A FAHZS , FF 5O Bk W R 5 20 40 A B AR L Rl B & VR Frik S 13 )2 7T DL 2 AN &
B () LR 37 B s W5 570 20 70 76 2 52 T 58 AR I AS R AR B AR BT A SCHE 23R R Al 45 32
FERG S50 )2 5 [F) I 4R AR % 2 ) LA T LA FH P o I 5] () = AR K13 B0 o BT ik SCHE T2 B4R} AT
PAse, a0, & )8 6 & B 2 298 BUE A R AW (B an, SR 6 [ an R BR k2% — H iR fis 18K
BRI ROIE BRE KR RO P ENHIRT B (polyethylene methyl
methacrylate) ik B Y R BR i BUBL AL R W) IR 28 R R — SR 0 - Je e Sk i e
W RIEEI R 7 T M R CIRBUR O - T IR BOR O — 7 AL IR ) 1 2 A E B
J o BT IR B TR HPT R 5 B O ST 4% 2 AH IR A RE 1k, B33 T DA R I8 4 BB IR 1 iR AT
1R

B
[0080] RIS — FhE R JHR 1) S it o 28 ) % P 1) A TR R i, JHE 5 8 T R ) 2 AT Ll SR —
R, 7] PA RS 0B TR B AR B I P R 40 o R 2 — i n] DL S 30 Ha iy ME A2 it (1
P TER o [ BRI FU A 2 (TFST )Mt PRy R XS T 2R ) 58 O 427 JE Bl o
K TE] 9 (S. Stander 5 A, Acta Derm.Venereol.,2007,87(4):291-4) . J P FlZ
JHR = P 5 DR 2R P A SR S ek £ A A B e L P T IR Ik A 0 BN e R L R
SR G v T R TR R R TR s A R IR IR A T DL 2 SR RS, O B VA 2 e
(Valet® A ,J.Invest.Dermatol.,2008,128(2):426-33. ) JHLHRIA 2= W LIRS P8 S AT
A 3o 350 P e R 4 (O e 8 R b 0TS 5 2R T ORI I 2 8 X ) o R e A R
(YosipovitchZE A ,J.Invest.Dermatol.,2008,128(7):1806-11).
[0081] 45 g3 o5 DA HE MR v MIHE 2L, Py A 2 P2 P IR BB 1 AR 7S & X e — Pl 518 1%
PEIFFH 4 1 AT ™ B R 95 1 40, AT S EOH % L 4B AR AR K H IR B A
FFTBUPE Bz I 28 52 31 Ji e B4R RS IR AR FE 1) BR 2R o 18 R o T 5 A2 T AR i I 1
fiE, I HLS 2 AR Q5 BRI MR SLPE B2 9 S8 TP o 6B AE B0 2 W =& 75 2410, 9F AL
I R T T 5L 26 1 DA U 2 W 1) J 253047
[0082] JR¥EArbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften (AWMF) (18 [E Bl 28 S22 th2) B8 T 58, 1B A 18 MR iR i 7
I ARRE PTAR 3 2 e e Sk #8025 (S. Stander,Clin.Exp.Dermatol . ,2006,31(6):
762-7) o IFSTI KR PE RAE Jy 2 R 4 B Pk R YR O DRI P TR A MRS o AR R 58 1
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RS MR R T R R SRS 51, L RE R ST 2R BT R IR T ARk L E DG s B SR RS
Bir B W EBREEPE T REZ VB EIR R e T R IR R A w3 22 5E I AT UR R B RIS R
S AR TR (JRIERE B 48 ) 5 AT EH A 43 b R4 Mg 0 510 , S 1t Dhee A4 ORI
B 5 W8T A NV IR AR ) 93 B PR s 8 RO B A DR W BR T i « FRCIR IR Zh Re T
I BUIR IR DI EE RGR B R 55 IR D RE TURE DA S 48 28 BRI J5 9 8 5 ] B B 51 , B REHT VI
e VA A HURGE (KA IRAT T (Helicobacter pylori) /@G bl i HOAHIC 1) RS s W] HH IV
IR E A PR B 515 , Ak dh = 9 L B P 20 40 M 38 22 00F L WE TR R AN 3 22 S A E L R
WA RE A ERT SR AEEA S E R KA A1 RS IR K A0 4 22 0 s 7T R 8K
A S il 515, B HE ' S0 S FLE S JT PR BOK Wi DA A SR8 s T A R G0 E
T AL , WIREBSWURRE I8 S TR T R IR YE S e B A2 - M B R 25 Pl U 1) P 22
AR R MEREAL IR B i AR VE U S ONS /B BE I A ZE s ] B O R PR GG 1A , AR
I KGR0 43 ZL0E DA S ik 2] vt s DA K AT HH 22 S S P ISR AR RE (CRE ORI 51 AL
[0083]  J& %% 1 J ok b () 02 My o W] 76 A LA S 1 AR TR OB 1) - SORE 1 B W , B
FEAANBE T4 PR Bz 98 3 B BT Tl Pk Bz 28 - P iz 98 A DR R IR A R 46
Jei V- B AL A TR B 2 T OB AR BB, Grover R VR B 1 38 22 0E L IR K At 3 2
IE AT RR IS 5 I8 e M 7 JHK s 400 2 TR 4 TR R B3 AL 06 S B U R TR T e AR 3 4K
B G2 11 B IR LG DRIk 1 B2 SRR A il e YR AR 2 7% CREAR IR ) R IR 1 R RIS
BALVE S a0 B Ak (Darier’s disease) HIEKEMER YR (Hailey—Hailey
disease) ;s GEURAH I B BR 95 , ELFE (R R 1 2 T 9% (PEP, LA BT RR NPUPPP) « 4k BH 757
H AR R PR SR 5 DL SR TR 1t iz JER T4 Je bk O 9 (T o2 40 2 9 ) .
[0084]  ZEME¥EZ (prurigo nodularis) (PN, B S EL TiMEEEZ (nodular prurigo)) &
15 P o 1 — Pt ) = T 2, PR AR R I B M S Wia ST - IR R R VB
e 192 45 7 B 3R AE , PNA] KA T AT A A5 08 B, AH B i WL T v 28 4 33 1 T 1 R 8
(E.Weisshaar5S.Stander,Acta Derm.Venereol.,2012,92:532-533) . PN 95 X A< %1, {H
HOF WT AR R Rz AN MBSO S 3, I H 2% B I KR IR oL BUE DhRE
Ik S B8 A BRCH AT gk DA AHTVER H 8 2 BB o PNTT 5 BRI K A MR , A4 45
TR E AL AT B RVTE L AR RIS

KA ERETUHE 5 e IR A 59705
[0085] W]y UL4H A] BE kBl b5 — PhEk 2 P 5y AR 1) IR RV & T30 97 5 AR aE AH 2 1
S (LG SV A MR ) o R BE B I IR T, 9, I [l R 2 ZR it (M), e Kk B 48 1k
FRE ) B AX S JR G0 (40, BREp M PR PR R B0 D PR -
[0086] 435 AH I I 993 100 ) S AL AELAS B T A SO Ak B DA B (1) IS8 5 K i A s
O (LR R P AR 9 1 B2 AR L) » B FEAH AR T2 i Ablaschki tis e #2421 (1,
JER P 5 SBR[ 0, 45 B 2 PR o AR M 5 A U W R A T R 5 MRV e R AR
PED) Seth (lan, A 2 Be A% ) B2 98 L, e R e Rz 9% e i M Rz 48 (B il i e ke 2
TR BZ 98 IR F Ml 1k Rz 8 RED'E Bz 48 ) 2 (A, AR U M iz 28 S SRR B % AT AR IR
i 1 VEDIRIEZ IR RS LA EZ ] Faie 2 ID N[ 12 K HIRZ 1 BRI E s E
R UG SRR ] HR K PRI 8 I MR 8 ) S MRt 1tk Bz 96 (A8, W o I R T B 3 %
LOfugidpg] LM 2T 28 [ 3ehr /R IS ms 1A A J2 T e 14k e I [ B /R 4 4% i 1)~ BA ST
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PRz 58 (B an , B2 LR PR B R 3k A RS AT SR 2B 2 i A [ Sk B B 1) ) < 40 B (o i 28
F) BRI BRIE BT R (B AR PEFT BRI s g (B, S5 PR AR L 56k
ER R | 2 B AR AR PR AL BEATR ROR S I8E ) T 15 8 (I G, SR et 1 75 85 Tl e T
BEE) LR EE (B0, SR Ak 1 S A A PR A ) L Al B (1 P s afi vk
BB VER R ]) VER LA PR B Iw (ZOIR T AR R ) L0 AR e (4, g KL R
JE& ELIRALRAE A R G PR LLIRIE) AT G ) S B B0 AAE (B0, mUIREE B A A IR)
B2 (B0, T AIRAR S & BEAE 2 [ 18 TR A B A S IS JB A & R A2 1L 2
BHE B L2 [ IR ALR TRE BU8E ) SR (Blin, Je A VR L DUB RS (45 TE o
R VR R A5 ) LT R B BB L SN BH R A B (I, 20 B s AR
I3 FIR A BB LR B PEAR e ] 3-8 TR v s A2 P [ S P R 1 B AR o AR 2
PRI ) < BUAR JE 95 (9 4n 5 KB R R i 4R 8 9o AT/ PR B AR s [ 18 VR iR PE R R 1) V%
sLCEE RD) S B (B, BT T ) B2 ) I B VS RRZ (1A, 3R PRS2 [ RS
2 VRVRS R PR IRRIZ ) « VB  BERK 08 TR B ) < B BRBIRE (i, RT3 < Sk B
OIS R R B ARER A A Sk R N AR

BT e AR O (B AR A1 AT 4 B PEBR ) B4R AEANR T R RLPE 2 B B B SR PRIk
i (B0, FLBEYS « S LAE <Graves i GERIIE LB, KyaMESR R ]l 2 i ANS j0gren
ERAAE) LBORE (B a0, 2L B A, SRk PE T M AR AN PR 2L 0 D s B AR B BE I A e
WERE AR AN AN M3 22 58 [l o, ELPRZC AR M3 220 1)  FOAEERm (BT, e e ) R i
ARV (B, Alagille£RAAE Darieryp KA MER FEAMAARE R NE R PERIEIE s j
Ogren—H/REAREFEAE) \Grover s JHIV/ATDS VE IEF I (1 401, 458 R0 5 08 B /N BRI 46 18
PEE IS 28 R0 B LD AN I S 98 ) PR R e ({91 20 R B AE B2 DR B [ 9 1) < AT B
PR (R, BEREAG L4, S PEREVE PR A BB AL 13 28 [ B8 AR A 28 S BRI A TR AR A
R T TURT 9 RBRT 58 S A VEIIAE T VA BT 3 985 ) MBI AR (B, JEH IR AR PR ) 2
JEL (a0, RV PERE ) IR L 2599 (B, 9 L 45 Tk ) B K & e s (s S DK 4 v £
EREAEATIE K RIS 20 ) « 22 R VEREAGIE SRR 53 42 (B 0, S AR 2 A2 [0 4, RERS LI
FEBE T PR IR PRI N S R AR AR ) SR I B IR AR LRI SE I
(gl an, FR S5 B D RE TCEE L FROIR 55 IR B RE IR AE ) « RO BR IR (140, 7 70 S FRCIR R 2 B vt
AR CREBTE A < R REAE {1 41, SRR SR SR 1 s (9, BB o S AR L2 P 9 )
IRES TR (A, B A <p g AT B A <t E2 TR [0, 5 MR B 200 90 £ R0 R 5 K T 240 M A4 L2 788 (B
TEEREN 2 B AT Sezary i) 1) R IR AR 25 K P B R R R SR 1 TR (4, i Tk g
SN M IR S B S5 5 i RTH  BRIY SEEAAR Jrn g ) s Pt P g IR S RS R (il , T 7
JEAE A A 22 ARUAE L SIVHRAE L 5 JEAE [0 401, PP B REE PER Bl T A B b 1) 2098 ) 2
MBI, R AF B IR 5 3232 AR I T 1 i A8 (9 A e ST AT RE A A48 22 )

GRG0, BB AR T« MR R ¢ (k3 1K ) B HMT g (3, Pl s S0
S Bk 2 L R AR T S ORI FL D 895 2R 00 L R RN SR ) e T TR S
(00, PR e IR TR B %8 FH 9 8%, PR R0 9 AT SAE b ) T e e (AN R T TR e
A8 1 HS e [ S0 BE DR A8 L RAER 1) s 2t (i 2 { A DR 2 [ IR 2 TR
BPRE) SRIE AT/Nm E e (B0, 41/ EEB 19) LK (IO ) AN H09 | s st e { gk
SR i B D HUm 1) B R (B0, K2 IRl AR AT AE ) 2 e e i TR (o 2 2 22 s L]
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T 1) e R (22 S R R H ) AR HR i s e (A, I ) |

SXof o B S RN SR B ) S8, A R AR AN PR T - 1 PR & % (e e [ FR ARG B ) (%
Wity BN U5 AN i B2 g, 006 A 2o Bl Canimg (40 4n , AR P L B4R 1 At s
FIN R M HON R E A R G EETER RAL) - 8 8O (B, 495 E A e A VB
SRR CERLB R A, REIR 5k ] 4R A 2 (40, 4E AR 2 ARIB ] VRS | min e DR A 4 1R
B 4 RN 4 R ) Ak fURE (e A L e R R L ) AR e i (R I AR [ 4
W1, B A EEAR AR 1) Ak 5 Y (g sl 4 i I TR s 7] 3 T R 1) o
7 IR T v P A At BB SRR AL A B R SRR B T AR A5, B R X
FRHE ORI IR ERSS ] FRAR MR S M L0, TR R B IR S IR UM G BR 28 £ e LR AIZR 1 il
[ an, B 1) 234 (an==28) R PRI (e 25 (R o8 By [ 940, 2046 4R #E (Grevillea
banksii) iR#E(Grevillea “Robyn Gordon” ) 4R AT (Gingko biloba)])PA ¥R Ml sy
(K L4 4n ,aquadyniaFKIEMERERE) ok B 25 TR AR B2  AMIGIEL) 5

2/ TR BRI R, B AR T & R LA 4R RN LE R
5k 25 P B 1 R L SR S AL BRI R (AR B ) AR (R A R &
FRER MR B R, DUE 2 (A0SR R o 7 2R T ot R e R R e ) | ph
TR/ BURS MR 254 (AN BEIR 25 ) L Pi0v 2R 25 (ANt i 522 JE T ) T 25 RIJK
24 (A SRR ) Ath YT 2R 259 (=2 ARAR YT ) S B 40 g Ha A2 AR B0 5 | 28 R LI 2454 (A
Bl ) s DA %

SEARAH IR BIR O , BFEAEA R T SRR ME SR I B R SR R S P B3
FUIE CREURIRFE) AL UR 2 T2 IR I IR e B R AR IR M R AL I
B,

[0087]  —fhEk 2 Fi 3 A IR AT ATk 5 RV DL IR 20 A& F TRy R (s & PR A2
PRI FE) o L)1) S5 ] AR AR AR T«

U &R, A FEAHAS IR T« 30050 40 Jie Ha 52443 Bl 1) 48 e 59 (gl BT (e e 7T 22 A e
Wk G YT S LE RLHRTT S BRI A e R IR IR B LR L VD L R R R, AT R,
T AR N R EUR AP I YT L SR BEE VHB R MR B A IR I A SR TR R R
B H B ORI RLE L 2 18 2 R B AR YT B AR B AR R AR VR L AP
P U e 38 v R I B RO B A e L B IR R B IZ VAR JE R R IEYD
T STV SRR B RS L S R At s oty b S SEORT it A ) DA R H ) 28 B Ha B2 AR S B
PRI 2H i 70 (B Bk i . TN 7777120 RIVUF—6002) LA K2 AT A4 RO AT A= 40

MLIE =S ARTE SR, ARHEAR T 5-HT 2 AR FE P (A S A 28 PENE L B £ bk L e
WE TR P ) FHB-HT s 52 A4 Hi5 U 0] (4 2, B 3w Bl 104 =2 W) Bt 22w B0 A& i w) B B ) )
B MRV A B ANFELE 7 850 BA R e AN I A FIAT AR 40

PREFR -1 (NK-1) SZARFE B, AR AR T« Bl Im it 48 | < 2 L3 (GW679769) (1AL
H UG UL AR YD E  F 43 T8 (LY-303870) wmaropi tant.netupitant.nolpitant . B4k
UC4A % itk dA 4 5 U0 J R F T L AV-818 . BITF 1149CL.CP122,721 .DNK-333.GSK-
424887.1-733060.L-759274 .LY-686017 M516102F1TA-5538LL A2 ‘B A T AU AIATAE )

BA] A SZARFE SR AFEA R T A FTHE ccyprodime B FLIE ML I A7 R I T 22 P TR
B A FR NS ME LT ) AN AT HE | S TR S M COFs TR S ME BRGNS 55 ) AN Bl s naloxo 1 4038 55 . g il
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FR (g i B 1 %6 75 570D Fngl B DL S E AT S AT 40 5

B S AR BN 1), AL FEAHAN PR T e PR T 7y 32 440 33 7 (CAnia) v 5 2 bk L Al B A =
S PHE A L kS AR L R 37 g i ME \salvinorin A2-FF A FF ftsalvinorin B.2-Z A H
Fsalvinorin B 2~ H FHtsalvinorin B &735 K JE - B 45 . BRL-52537.FE 200665
GR-89696 .11Z-2.1CI-199,441.1CI-204,448 .LPK-26 .U-50488F1U—69 ,593) LA K2 B A 111 25484
YRR A 5

Janus i (JTAK) #1175, A HEAH AR T« JAK LA (4120, GLPGO6 34 HIGSK2586 184 )
JAK2HHIF (1t , lestaurtinib.pacritinib.CYT387FITG101348) . JAKL/ JAK 241|571 (441
Wi, baricitinibFl/A 28 Je ) FATAKSHIH R (B, 6155 Je ) B A e AT AU A AT A4 5

Go 358 1R T 7R G 38 F i ) AR AR R TV B R oA 25 (481 4, e P 8 7 L R
A 4> ) R0 00 U Tl e T 100 o1 7] AN P B 3 [ RO B 2 ) WL SR B m) At e 5 =) ) DA R e AT 28
B RET D) 5

PUIARZS , AR AR T« = IR HUHIARZ] (91 1, ) K R SRR oK # AR LB B F —
ORBEPEIE JETRF 1\ 2 i P AR 32 ) L DY BR SR PuAmAR 24 (), BT S yb 1, 22 38 bk, i)
Wk K22 FEbR R ST AN R AR 22 B P AL 77 2K FE AR A 55 (SSRI, 491, PR 22 V1A
VPG S VA B 22 ARG YT SRR YD B R B a7 TR By M) Fis -2 fa i e S LR SR R
77 CSNRT, 45110, B PO R 8 S BEWE VYT KB 22 e oK IR L v ATl B L SChivdh e &
B SO iydi R MISEP-227162) DL K B AR AU AT £ 5

PO R ZS , BFREAR T R S V0P InEmg T | s O RN TR IR % 6 288 (g, TR
JIEN) UL S eI AU A AT A 40 5

J R B, ARE A AR T« S0 n] RS 28 (4, AT (R A B H A A= LA du , T8 1% ] 1)
Fa 1 EALTT BIRA S ILAT AR L, BE B S AL AT A L 1 T-BE TR BR E AL T AR V17T TR RS
T BIRA 17T BREAL T I RA RO L T- R R S A T RO FA 1 VIR Je a8 iR Je e S L Ar A9 [
n, BEAR FR IR Je e ] s B RS R AT A A AT AR M LA o, B P R AR UG AR R 1) RS KA
25 (B, R At KA S AT A LA 0, — TR BRAG AR A A5 At KA Bl T A AR ST s A KA 1
HZEK S FCRA AT A LA, M ZEK FA T PR A ) AR 8 e L EL AT AR L, LR %5 e AN
TR ]) i ARSI B (14, B KA S FLAT AR L0 40, — AT BRRAT SOK AR 1 f UK
J AT AN, BRSSO ] E A R AT A B, 1 - IR A M 2 ] &
s S FLAT AR L0, 17T RS AL 1. 25K S LA AR [, B I 2 oK A ] —
SR R HATAEY B0, “REER m A ] s B A AT [, iR e ]
TR A ST, BEEE FIE JE 8 ] R RS S H AT L, NIRmE R,
X At 2R [ S A 2R 1 S AT A ML, TR PR i s At 2R D i oK A LA AR DA 4, T R 1<
KA TRISEKAS S HAT AN 00, IR S A 1)  INBRAL &4 S A 2 i (5, 22 PE 4 A2
it R AR S S B R WAL KBS (Fluocinolone acetonide) AL
(flurandrenolide[flurandrenoloneBfludroxycortide]) & PHZs k| ] 22 235 F 22 7
JEBE (triamcinolone alcohol)) Mk ERES (4141, ik Je B8 LA A eI AU AT A4 5

Vs 977K | IR i (0 N Y7 G ey N P I e N P I N P 21 N P B N
KB AL R R R B, M 2R R2.5-5% 7 ] R R L, TR iR R 2. 5%
FF T EMLAL A 2 R IN2.5% /g RIN2.5% A7 1 R IRR I P IR KRR AIER KRR JEEE
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GIP R R NI < SPS IS SIS R NE B S 7S It B S N o 78 SIS N S SIS I < 55
[ R ] R AR 2 AR R A DY R R [T R 1) SRS (il , 58 %2 R EE )
W, 5 2R EE3 % VR DA R DR [ R g IR ] [, PR -R IR 1 9% R 7 1) F0 SR AT AR 16 R
BRI (1, PR ER T AR R RIS SR VA B E R AR E R LA E
HESDEFIERER /P

T AN 24 RN Ve H57) AR AEASER T« SR ZE AR R Yol o B (A AT B 1 -3 % AR
FI) R Ry (4, AR B el R ) DL BN S AT A4

WA, AREHASE T KPR 5 R (4, LR ) B A p HAE LRI 7 A 25 A W 5| Al
PR EE 7K A IR 70 (B A4 EE LIRS PR 2 3B W] R AL 36 ) I AR I R0 B 1 28 R 1) 35
VA 570 € iy (R 3 < MU Sk DA, — B ek gk 1) RCR i e (0 R ) ) R/ B BRI 3 4 7K
A R AT PR B A 751 (ot i [ 50, 26 B g RAT et 03 I B [ 901, ke g A2 e H ik = 1
£ TR i P T oE R 1R VR I T R RN A e A R S B [0, R AL S B D) DA
AR FIAT A s DL K

FE P2 I AR EARRR T« SR IR A R W5 2 (R S AT B s AT AN
BAL) AEE KDL BRI A (B, B =AY EEL R S E
(calcipotriene)])3E i #4251 7% 285 (NSATD , WIFA] =] UTAK ) - K bR 25 A2 A4 B0 30 771 (514 5 CBe
BEhA, 7S B 2 B2 ) 41 DR #0700 (o, o A e A R AN TL-3 LM B AR ) S BB
H R D22 AR (DP ) RS 47070 AN/ BRAE Tha 21 i _E 38 10 AL 22 1B Y 52 AR 19 [A) 95 9 (CRTH2)
(21, TS-022) (PR — BEEG (PDE) #1155 (451 a1, PDEAF 1l 571) » G 35 345 ) 2 ) BB 52
M2 (PAR2) #5055 (51 201, GBS ) WA 52 44 B A7 B ZR (vani 1 loid) (TRPV) #5075 (41 21,
TRPV1 ST, QOB FISB-705498 )  HH 28 5 5% % S B W 52 47 #0111 750 (0 4, Tr kA1)
I, G0CT327) HU A A CBRESUAE R HUE B BUR TR BUAF ], a0 5w B oK R
A LRAEE 1) B R D B IR 7255 70 (Can g 22 U IR R [ RE L AR R 1) L ERAh R i (i
EAMEARIB) FHYE T 8 I5E A I I8 0 IR R 98 70 B DR (109697 A1 BA B e AT SR A R BT 40
[oo88] iS55 X (4o, FH-T-7E A R R ) , AT A3 A TS B A FH I Lo 7)o 4, 38—
PRANEE =ARBUAL R A Bt A T B AR F B bL 85— AR U2 e s B A P 3 35 . 58 — AR
S5 = AR BT )1 Al B ] 1 S 4 0 R < B AR T BT IR e | S s YT DU YT Bl A
VT UGE R 2 VG B R ARE YT VAR RAE IR (IR 4R AR E T A HE e hEE
b 5 TR AR BT B AR S L 2R R s L A A A s AR R IR
[0089]  f¥-—ubsififi Jy G , 4 HL A I o B A Dh AR B RS B S R TR 4 A TR
IT IR DS IR I o L AT 3 v B P S5 T s ) B T A T R S ) s < T SR A KA R T
(T TVAIVEE 57 o3 25 B DA Sz -SSR PN o3 25k R T B9 T 128 B o 28 B, S (EAN PR T %2
PEAERA0. 1% (B, A 77)) - AR fth K H#20.05% (1l fn,Diprosone®FE 7]/ B & ) .
R KAR0. 1% (B0, FG /308 ) T BRSEASBAA0.05% (140, Eumova te® FE i) . Hh 43748
0.05% (#lt,Tridesilon®E 5/ E ADesOwen®FE 7|/ B E) B2 0.01-0. 2% (4
u1,Syna lar®zE7F|/4CE fiSynemo I®FE 5] LA LEFA0.05% (B4, Cordran®4677 ) . A
FRE A RAR0.005% (1, Cutivate®KE ) NERAE G F20.05% (F41,Cutivate®sH
F) B KAR0. 05 % (i, 7 741D T BREALTTHIAR0. 1% (#1141, Loco 1d®FE /3K E ) L
SATTHIAR0. 2% (41, Wes tcor t®FE /B ) IR ZEKFA0. 1% (T, Elocon® & 7/
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BB 2 S1#0.025-0.5% (41, Aristocor t®FE /4 & .Kenacomb® & 77|/ &
Kena log® 7| fIViade rm®KCFE /3K E ) FUALZ Bk i 22 45180 5% (10, 774/ 08 ) 5
[0090] ] i) B A ¥R 3 1) A4 e 5 =0 v DG AEL [ e e Y (40 2, A6 BB IS IR G ) — 4L &
Y, SR SR A ) B0 B (2 BB 5 ) A& I 55 A 1 EE R =) v LI A
B I AT 32 14 573 71 0% 1B 55 ) T DAAEATART A 3@ A =X o o it A, B AR R T« D0 =338 (A4
W, R/ AR B AR ER BN [, B R E ] AR
(opthalmically) [ 51, @ HR R ] & i [ 1, 2R N ] BHT 5 T  EL M AN B e ) , itk
FEST B (), B A, BFEIL BT B2 BRI A/ A P DA B P ) LA B I AN
(B, J AU ) o AE— LSt 77 2 Hp , A0 SR A2 R R 1 04, T =3 (g, e k) i A b
YRS, T A R R A A )z (R ) B A B MR, )4 B (9, 1 IRERGER KA ) 1
FE T o AE R L 52 7 b, 11 ARE FH W) 48 T 3B R0/ BT IR AR 38 16 3 4 (0 LR B 77 o 7 H B SE e
7, JRHEE A (9 a , B R R BT B T ) R UG 4R R/ BRI AT I 1 3 A 1
7o
[0091] &)y UG AN B AT e 1) 55 4 L3 571 ] DA ART 53 B9 I3 3 ST e S B FEAELASFR
T BER (IR PRIR IR ECE 20K /R VEEPI R BE JE IR B =3k g T VRE R R =
Ji A AVERA AU R =AY H A2 n] BT, a0, Brid FR 45 24X i, )
T8 UG IR () Bl Jok il R/ 58 RT3 A2 16 5 A0S L3 701 5z Ik 1t 3 T A — R IR s = IR B9 IR
LT AR R Bk o AE— Be SRt Uy S G KA 45 2577 20t F WU UL 3E (serlopitant) .
PR RS T R rp  AE S D2 3 E A HA LA H 2 HO3A Ho A 64 H L 64 BB
B A Ao 1) B L e P =) TR,
[0092]  Joy 3 7] 4L 1) S 49 60 FE AR AN SR T« 5 57 0B R IR BB 501 B 301 S A ) (49, L P
BHIE R 7)) S A T 75 A0 70 B 55 (a1, 57 JER R & s 5 55 ) DA B 33 771 (40 2, YR HEL 4
T B YRR VR o 11 AR 2R 1 S R P S 9060, 8 s 550 284 (91 2, s 591 B R 510 A
TRAZR AL (A, 7P A R/ B A PR A HP T VR BTV 5 DA B kA Yol A LR B
AL AR A LRI ) o 533 5 FE A 7R 0% =B 1 12k S48 v, BT I sl 70 A v ) T 203 BB 7k
T (a0, BRI 7)) S BEA 9 (9, K S BT B K ) B2 PR 3 SR 7R/ S S AL 7
(an, FE VIR B AN, an S AT S TR 2 AR R L AU 4 7)) AR TS 771 (19 B, o) 38 5 O R i
B ) PA AT 3% B e 4570 (9, B 1 B2 ) DLOB b UACHR T 5 A T 75 B K 1) 357 482 1) P A< 4
B (b3 700 N BT I L33 700 (1) e KSR, DAt N BT IR 195 7 243 2% 1 5 A8 i)
[0093]  FRAHLAL T K FH W) v& UG HURD — Rl 22 Fh 575 A 1R 570 0 40 25 97 VR B HE FR i) 14 52
B, BT iR 2] A7k TR TT 5 S PO iE A R R R AR T H T-IR97 B s (e i 7
FR I e BT 7)o

4.
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[ 8] i U5 32 A 9 4G 25 A o S
B £ E B BRER K. RBEBE ., T8 E. B8

BRMEE K. RS, BBEMA K. 4K
. RTESE, BHLAMEHE. K
A, sRA. BB AR BB AR
Feitn (Letdis )

sl (Plhe, B3 A 3 BT AR4E
R I XA O RGH AR ) )

B, WM ERETE. BRARE
F (deRRTR) b g LBREFE (b
KIE )

By 3P OREER + AER GG TR LG /%20 R

BAAR (B, R2TR) ABAE
AR

R sty ()do, AR )

1R B BRESE (Fldo, BEFF WA
Fotk i MHES)

N e ) RAPH B

SHMERA (o, Hk/ EHAFE
BRA) L X (Blde, 9B45) AR ROT

4

TR + AR GG, AP )

Hr MR K, ERRHE K. RA. KRS
BHE K, a8kR. FEBEATIRE
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105473138 A W BB B 21/37 i
RFEREFR (Bldo, X))+ 12 [ SFEHE X

o & B 8%

JAKFPH)F] (Bl4e, FeEHR) RPDEHF | 4 & A

HF (Flde, FEHHE) A ED
(1] 4e, 450 =8%)

TrkAFp4) 7] (#)%e, CT327)

W RLME B K L A BB Ao BB T 4 U &
i

JAKIp ) &) (Blde, Si%HR)

T, B B4V R A LT w3 %
-

R[ &) ICAK (&2 ) AR RN
ZRAARY (B4, % ET) 1% M F E #IF

M7 | Z AR (Blde, LHLEER)

B 5% 5 R it it AR vk o 69 AR B MR

D) EIPRBAK TR + R mied R

ESEED

)RR + BT R AR RA (Hlde,
S ER ) + FEMSE;

3) 7 #)E R (Thalidomide)

(LN

1) &-F 3 ekis (Bl4e, HAEk) + R
R ZARIEIF (Blde, YA%ER) ; K

2)SSRI. S-A23 FAARER. A)48-FH=/
FAEERRER, K

KRR + R ZARIEIRA (Hlde,
MESG) + mFERRN (Hl, B
FFa)ix) + RRERSEER + Fl4gF +
R b T IT iR K

4) HINEB + KARE (4o, B XA
B )

Re it AR

1) 3R s (Blhe, 3RMRER) + B4 K
BTk + EkegiE R + 15k
eIk pHIR IR R &R

gk (kfpteiakst)
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DM R ZRBFHA] (Flde, therdd
HE )+ AERATEIMEB

29N R BHK T ok KRR K AR M J . HIV/AIDSVA
ALk RS

Y EARLK T E + AVEEE BA FEE. ABERVABRE LT
e TG

D ESMRARSIT R « AMEREE; R | AMamii e

2)SSRI (#ilde, T HIT) . Fa] EAR
Fo/ koo FHA

ok EZRIRA (Blde, FIFE53E) | BMMHE AW EF0EE
(HFTRAWRRE ) + R ZARIEHR

A (Blde, 2AAEE) (55 7 A5 F

i)
%R (Flde, kL) + SSRI (4 B R MAFAR AT (Blde, AR FAENE
Yo, BRI R FBL)

AV VL IAE N IR 2 1) IS
[0094] A BH I3 25 W)W TLHEAE N 2Bk 24 (sleep aid) B FHI& o (R , A R HH S0 5 BhRE
AR IR 77 V2 » AL FG 1a) AR A R AR ) R e A1) 4 e FH A 2 &1 R DR IR B L 242 T 232 11
ARSI S Y AT b 3B T ) 3 A4 5 A AR g B 24 7
[0095] &)y [T 45 mo] 235 Bl £ A W IR 5% 15 B3 — 50 2 e RS 1] 83 ) 2 AR B IR o VS IR 5 79
DUHE AT HA R RUR (R A (2 BT A ) RN/ B AR AL L (51 47 R/ BRAE K HEAR )
[0096] W] BB FH ¥ G 4HL 2% fiff 1 HEe HIRG 3 15 1 S 9160, 45 AEUAS PR T < JR IR (LS Ji i PR R 4k
PR IR DA B 87 (1) PR RS PR 2R AR ) 9 975 (A W HE U5 ) B 43 = e A B 1 (437, B
S AR A 457 25 BLLASPD ] 3 BE AR FE AL 5 A2 255 AE [DSPD T AR (1) B AR 5t i 5 8t L {24 /)N B B
HES 882 3 5 L I 22 RN 6 BIE T VIR AR A5 L SWSD 1) o S AR AR (451 B, B8 5 i R aok R ) I R 4
NBEAGLRBD ] JEI A PR il A4 12 2B 45 [ PLMD B (A LRE 22 1 A 7 B 4% A fiE [RLS B HER R
IBRNE LR G IE IR B (night terror) B fH (Pavor nocturnus) ] 42 FR 4[R]3 B &5
BAE UG 02 ] U [ ATE DRI AR RARSE ) 5 LA B AH D [ HEE AR 52 A5 CAUrBae AR 1 27
15 DAL HE v e | BH 2 P VR A5 Pk AR P R B 42 ] A SR A AE BB A DR 1 I8 R4 2 V4T BT
A EASGERR F1ERAE) .
[0097]  7E 3= A RERE B sk (491 4m , 2 1) T e R B ) G P 30 3% DT 2B A 22 IR 25 . Jite FH A 3 0 1)
A& L AE DL 7 BOREAR o B A 20 n] B e T2 PR 25 B4« it A X AR B 4R % AR
B IR T 590 R 6 5 BRI [ A0 (1) 7 BT 5 DA SR AR VR YT IR R L o 72 R R S 7 &
YRR IR 2T w] i UL IR 77 & 9 290 . 1-500mg BLZ)0 . 25-400mgBL 4]0 . 5-300mg B 2] 1 -200mg
B £2.5-100mg B £5-50mg , B A G B2 A N IE M & . AT i H BAS I E 2 A FI 2 73
U 38 DA 5 B REAR o 75 55 SR Se it 77 28, FH T35 BB AR Y =09 T 41 55028 2490 01-10mg /
kg 0.025-7.5mg/kg.0.05-5mg/kg.0.075-2.5mg/kgEk0.1-1mg/kgih & , By LG E A A N
M E.
[0098]  H]Y& UL HH A] ZATAT A3 1 & 72 0 FH o 5094 DT 10 m] RE 1 it g A B EASR F - O
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Wi Hr b CEL AR IIUEAL < B2 71 52 P T DK P < sl D PR 8 P R P ) S PR R 8 (0, 368 B e/ b
RPN SE R R 52 A A9, 3 o fd 5 25 g ¥ ] MR Py (4512, S e iR MR 7
it A D, Z2 W T LT 7 S ELR ATRHAE) o A HE LSy G2 v, 1 IR ] m) s UL 38
[0009] 78 How sty S v , i TG HE 3 e S ey B o A AR BAL 7710 SR S e P o i i 50 i e
o TR AT AR A 3R A e DL AR ) S BRORE TEOM T S SRR R LA N A B A
BRIG A RN AN UL IEBL AN, Frad U sGE T~ A R BL s Al B SE OB ), A 4
EANER T3R8 57 SRR AR AT 4L 5 (a0, B B R B L4565 700 (90 4n, B R ) < i)
P27 Bl B A ) AR 79 (9, A2 R SR A4 I AN A8 IR PR A 2 4 3 0 ) T 57 (sl —
AR LA —E AR AR TANAE R B = S5 IR B ) AR g 1) (A8, B R S8 ) T ) (9
VTR ) < H IR 7 (8 0, = S PR ) A B e o) (ol 2 SR A BB ) o ) 32 2 T 22 MR 225 10 0 I B
TP BRI R T AR (1 AR PR 1 S 9] I8 e R AP N (1 FR
[0100]  fE—SUs Ty S o, 1 (— PRECE i) 53 S 1 i ARl B 243 771 5 )i DG ABL 200 45 it DA
i DRI o P& 3 A0 At R N B 24 790 m] DL 5 P ) e U 48 ) I e P B0 53 Y (L2 TR
Ja) o BN AR W) UL AR ]IS it 5 ok 5y & A R Al 8y 245 500 e 0, 35 5wV DL IEL A [ — 41
HY BOE S A A ] R DT I R gD S A B I R il B 24 50) JUAS BT /5 O 5 &
AN/ BT TR I M i foe /ML BE S JT 348 53 471 14 B Ay B 283 790 80 AR AR AN R S I (g 2, £
R BOSRTE) o
(01011 Jridk 5 A/ Ag I HIR Ay BB 22 750w O M AR MRS 11 8 B i 7 e MRS e B S e 5 ) 95 76
J PRI B8 7 (91, s 77 A2 8 SRR R0 ) SR 9% o £ — B ST S b, ikt 3 A (Y e
MR AT Bh 25 7703 B - MRIRZG RS R JUAR IR 28 2 2 DA R U 24 o A4 1) MRS i B2 243 7 ]
HAENZAZE (B0, 28 =8 3 KA/ BAR I S i m] B A sl A S AR S L%
R PR AL BAT IR AR [ 2520 ££ 5 SN SE T &b, i o AR IS S B 25 7003 1S

JUHRE , EfE = IR SEHTHIAREG (19 4, B AR AR L S KA AR B B 901 L S Ik 3
EHE T IREE PO [ BERRT- 1 22 R8T TR MR i AR B L SR o L 25 F R AR B AR
=K ) S DY PR SEATAMARZG (i, B S b1 23 bR Mg e oK AR R T AT ]
TR U P AL 2R B 77 (SSR, 4112, PU K 22 A VHPE YT « PU K 22 VAT
FARYD Y H 2 9 7T R AR ) < 5t A5 TR B S B AU 7 (SAR T, KRR B Vvt
R Tubazodone \ FE AL IR e | A3 VR i b R ) | 65— £ i 25 R JI 2 PR SR 00T 1) 71
(SNRT, Tkt P55 ~ BEVS BETT KA & L BRI« g A1 il B SChoids 3 25 S0k
V- ANSEP-227162) A1 4 S A Bl (MAO ) 317 1] 771 (4245 326 3% PEMAO- AR 7] » S Sl DURZ - v |
e (bt B e D AT Vb B [ 3T VDB 1) S FL SRR A4 5)

TURR AR 2, A0 4% 55— AQ (U R 1)) A% i 24 (CRL By R R [l , SRR S T G
i L IE PG B PR L TEUMEIGE L2 i (IR VEME IR | TR SRR TR R R AT T AT i T )
TR MR RN = S o W DRI [ {67 1, SR DB IR R SV IS S I VB el R LB I ) A 58— AR (K
AR B FORE #p 24 (12, U0 1) o) STIR AR | ] ZE I8 ~F- L S 30 P S L v b-F )
WV VERLVE R B B snorquetiapine FEGER L HE LR | £ 050 | KR BT L 55
P PGB A1) BL A E AT S AR A4

i 2 P 52 A3 sl P U2 R B A 58— A B AL R ] ) By e (O 1R ) 22 ke
Wk, By L ARE L P 2 R VD ] R TG LSS YT S Je R B TR L SRR L SR PENE
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FRORWEI L R B L ORI B L EROR IR A L SRR L 2 T R R TR SR TV R L SR
g DL Rz ] L R B | By oK DR i 3 JB R B TR R ISR ORI A R I L LSS
A RFTVD R S PR i bk 0 ROR il  RE DL A E AT SR T A

TR B Y, Halnk 1E A8 P T GABANSZ A SR I 0 v~ T R (GABA) W% 32 4k
(RS2 AL T A e o) AL e LRI 7 SRS L SUAH E T U - v S A R AR
B (— e R B ) RS PE P ART PR DR R PR R G R R R R
SE NWRIAPECr H T U PE RS U PR BAPD 0O S O PR S T S O PR A =R DL A EAT
PIRA AT 0 5

JER R B KW (EFCHZZEY)) , HNGABANSE A I TEAS M 5 77) , f1B—PH bk 255 (B
B IR 4% 75 2 R /R FIZK-93423) IR s FR 248 (4 2, R B TR 25 e B L 873 2 B L &7 37 e
W& A7 UG v B AN A A2 TG v ) IOk e S mbb g (5] 4, B REE 3L L S AT AEE HL D7 e BRIt 38 ) (it
M JE g (i, M AR R AV RE L e AEEE  lorediplon , BAPE SRR (M IR BE | th J8
i Lok e e ) AR =R kg (51301, CL-218872) BA K B AN I 2 AT £ 40 5

L2 28, H Y GABANSZ AR IR TE AR A4 1 57 75, Re) 3 C0 bL 2 | e G BE 22 (BT 5 BL 22 S
WORELE Z B L 228 JRIG L Z AP T TE 2 IR 2 B b 2 R L 2w A E L 22 A
T ZZ A LA R AT AU T A4 5

GABAZEALLA » (i N ves T -2 B AR BA A A TR A A AT AR 40 5

8RR 24K (9140, MT ORI/ BT 2) B8l 771, a8 B B as Bl e 3ehu 7] \LY-156735,
piromelatine. 8 3 /KB A m) R B LL & EATTHI R ART M 5

TR ER 2 A (2, 0Xa Al /B 0X2) 45 Fi 7, Wialmorexant \suvorexantSB-334867,SB-
408124,SB-649868 . TCS-0X2-29FIN-Z, 3 -2~ (6-F S HE - mg -3-2 ) - (FF 2R -2- T 2 ) &
HE T-N-HiE e —3—J% R B -2, Bk fie (BMPA) BA A2 e AT I AR AR A4 5

A2 W ], B e A =Cne A L — DA ) K {22 i \mebroqualone « FF UM | FF PR i
P s ) A e n B DA S B A TR AU R AT AR 4 5

BA] A4 o (4, BT SR AH DR IR AR B 15 ), 41 T PR ME S T AR AL L 55 K e~ AT B
SRR | 20 MEGE SR VDER S ME . 2 SR R R | R D R R I AR A TS
O R 5 2 BL e A T 1

BLAKE Y, KRR (Cannabis) CELEE KBRS, 20K JBR — By [ CBD 1 A1 DY SR BRIy [ THC T\ B2
F U A (Duboisia hopwoodi) (B4 JC BLAK) (N 76 (Humulus lupulus) (WL AE) | B
% (Hypericum perforatum) (2B HE) .5 % E (Lactuca virosa) (FmE ) EA TR
(Lavandula) (FEAREL) (8 [EH EH 29 Matricaria chamomilla) (FEH %) . 3HI3F (Nepeta
cataria) (i T) . MK E & (Passiflora) (FHHFIE) (HW,P.incarnata) | FLEHH
(Piper methysticum) (£ FLEHL) Prostanthera striatiflora(£&4({Efi7)Sceletium
tortuosum(kanna) . E % J& (Scutel laria) (E %) (HU1,S. canescens.S.cordifolia.
S.galericulatafliS.lateriflora) 4% (Valeriana officinalis) (ZiEL) FIRE
(Withania somnifera)(ashwagandha) ;A%

HARSERI Y B, anS-HR - L AR - &R , LK Z R - LR A &R  SHEAR 75
FHR(DSIP) KA SRS LB 2-F R -2-TEE . v -2 T R (GHB) MG & K HFr R FEmRIE L5 3£
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FERIE 7 R T R (1R 71 %) . S32212 ax'F IR 2R Re I A (T IR 5 ) ATt B BT 14401 ] 771
(TN e M R ANFEME IR ) LA S AT R AT 4
[0102]  Fpik b 4 i) He IR 4l B 24 70 W] R HL v o 47 A e I TR HE 1) s 0 1) B8 7 (f81 3, AS IE
W S BhEAT ) SR B A, BRI 25 P] 5 R TR A T T REIR =, A
TRRERGAE SR IR A4 12 B G B TR i B SR A AE DU R 2 ) B B FR AR T R 5
VP NS T AR PR DGR A HLEh 2 (o, TR R AN LA e H R A AT A
[0103]  FIr ik b & 1 Btk R A B3 24 7 AT LAATART 5 3 XA 2t FH o A8 R B8 St Ty 2o, Pk )
A B AR B 24 750 0 1 B 381 T B85 T e A o

BT S5 E
[0104]  RiE “Jfi Hl (administration ofBladministering)” L&Y U fE N —E B
2 75 LRI MR R AL AR R B B A4, Frid T s8] vy Ba R X 6978 200
B FIANFTIRMRRAE A AR EAR T ORI, A7) B3 R SRR .

[0105]  ARAE “VBJ7 (treat.treatingMtreatment)” {8 B EE F& e AL S MBS M IR
RERI A (D RE R LB VR ) 8 4 2V BRSPS 72 2 e e

SEPR I LT
[0106] RiE “WBIT AME" iR 2 W ENAK WKL EY, /£-5 & A S 3 LA & 1K)
T R AVE ST BT R VE IR B i O o “YBIT A S TR BEA A S 51 AR 1R 8 0 1) 7™ LA 2
DA AR IR T B8 38 B AR 8 A H S T AR A o
[0107]  ARiE“ffffIE” RIfEAKAMNAEBAGYNE, HEF KT RENE, BT
ENLAYNIRIT KR B W o B et v, S R E R AL S T 255 B2
HAEREYEEZ RN =, T B8 (presentation) Jg— BA [AHAE — PN N 4ERF
PV T A6 A m) B R R B, MU R E AR — DN RV E, Al ARyt
BN 25 AT P o 138 21 B ARIRFE
[0108]  YRYTIFEM AT AT L n A ISV yT 75 R IK) B3 it )& TLIR B & m)& UL A
25 5 - AR 1 e T BT iR Ak & W R0/ B2 W 5 - O 0 25 Pl 1844 22 (4, B4
TG A ok T 2 L B 22 S ) ] T m) v TL AL S/ B & ik &4
/B2 A ) ] I e R AR G A R I
[0109] BB RVGYT B3 RN RlVE TLA B L 2455 ] 52 1) £ VB R & a2 & LY
() B T8 OO ) B AR PR 5, 9 5L AT FH A8 A A Il R B R B8 o 537k, Al AR
K FAAAR AN B AR P I 7 ke 5 B A o e A R Y T o AT AT BB AN A BRI &R A B T %2
PR E , AR A S VS TE RS AR E I B OB FRIR OB AR D R VIR R M L PR R
it FH TR) e P42 S R 22 DL S BB o7 R R ) P B R
[o110]  fipazedts , Fividk 7025 T — R =9 PRI B — K 1) 6 T HH o BE AR 2% 1, 45 R — I
it RS A & B, AT LABR R VR = R VRV R B Ji IR A 2 A SE S 7 S,
TERHAZS 2577 R 7)1 VLI (serlopitant ) o fE AL B S R b , 72 2 /D2 B 3 JE 1IN A
L5 H 24 H3 Hoa H 54 HL 64y HEUCE I I TR] B Bt VG 7 A 3= 1) mli& IT
H,
[0111] AR AT AEAEART J7 (6 1) INF TR) 25 245 o SR , ] 72 e B w7 ik P — E R0 DA &R A (ke
= BB HE ) e /IMb o AE TV TR E LA AR A R N I RS, NK—1 52 A8 35 B 7 O A I BH 22
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T LB HE o 5140, Rat ti 55 AHRIE T 75 R R Z UG 7 B8 EARRER BB vh , FLvg ik 2 A=
BRI R H 2 B AW 2 2 (J.Clin.Psychopharmacol. ,2011,31:727-733) o £ 2RI I
PR I8 o e W B B B L %0 00 R MR NK - L 2 AR i B AL -75927 44 N AR 25
(M.S.KramerZE A ,Neuropsychopharm. ,2004,29:385-392) . [K It , 7EAS & BH B — AN 2 T
Zerp, T R M v B P A DRI .
[0112]  mILLSShER 5 H B 29 & 4525, IF ] JREA 0BT R I i I 1] o 491 0, A&
AL G5 S — M B A R Bk 53— P Jooo s IR B B AME T, s 48R
B 5 P 5t B A F A o i A & W 4 B NK- 132 ARFE SR AHAS IR T, R & LA
(GW679769) \L-759274.1L-733060.CP122721 .BIIF1149CLDNK333 . M516 102 {&&TLIH B4
ML IE  BL4EDT IR LY-686017 .47 2SI 3H (LY-303870) .maropi tant . 4E 2 JL4H IR AT 4H L Rl B
WL I 4B VI E  AV-818FITA-5538.
[0113] A& BHRIAL G T O kit R EE T A R 25 & /N Bk Rk . — 2 &
(R PR A8 73 AT LARRAE R PR 2@ M DL — R — IR B 2 IR 4 2 B0, AT DL — R —iR . — KM
R REIR S RIIRECE 2R % T - A 1E R R EEFE A0 . Ing £ 2930mg , 3£ H LA H,
L) 1mg B A7 .5mg . A& W F &I N — KRB ZK0.10mg.0.15mg.0.20mg.0. 25mg
0.5mg.0.75mg+1mg-2mg-2.5mg.3mg-4mg-5mg.6mg-7mg-8mg-9mg.10mg.15mg.20mg . 25mg
30mg . 35mg 40mg +50mg » 1 00mgBE 200mg . fLiEHh , — K — K it FH0 .. 25mg « Img B 5mg ¥ 7 &
[o114] &3, AT 10 i FH I AR R BH B9 A A 0 1 - 3 140 770 o 3 L 3 S 290 . 00 Img B 4
500mg 25/ T i AR H LI 20 Img 2 £)200mg 2457/ T v AR\ BEALIE 291 £ £9100mg/ kg
AL /R o P LA AU AR N R RN 71525 2 M 8 )= 96 o i PR A 1 = (91 G
A DL S BB B2 A DU BB 7RIS ) K Bl BT YR T Y SR AT B i R AR X AR K o A7
IR H A0 5 290 . 25mg 2 21500mg (1175 T R4y o
[0115]  7E75 EE M2 RF s AR A (15 00 T, B A AR T, 2R 718 B, 2R
TXAEI 25 2] [A) 3%, Hodr 78 0t 40 a7 7R 2 AR A RN S i s i X i, i F () — 4>
B ENE NEAE, DA E D) AR RE, (1) DB AR A&, ANt 5
TR T 40 AR S A R R & e P TR R P T B R I AME TR SR E L AE AR KR
R — A2 7 229, i FH— AN e R & SR8 5 A6 A I TRT G fa (K e ) it YR 97 A 4%
I YEdF & A2 AL 7 2, T3 1R F S F) &, 55 20K i FH 38 — g il =, 7
F 3R M TR TT B e LR 7 & U I E 7T LA e = 0 i DU 5 =465
B % o R 3de 1l , 470707 7 S N R R ) 10 =A% o AT RIATART A 3@ A = (O, 1 R it A Bk
Y.

W IT 3K
[0116] W 7E AR E AN 572 O RN 5 SL B8 B A A v Ut A R B ] B0 0 A 2 e o 4
W, 5N AR OB B TR SR VR TT o Tsukumo S8 A IR T —AMERY , o EBALB/
c/INBR A -2 B W R R -2 R R - 2T bk 5 — ) (R B ) 5 5 B A R DR s B )
R 48, AT BT i IE R T R A AT &% (J . Pharmacol . Sci . ,2010,113:255-262) . CostaZs
ANRIE 7R, o Phoneutria nigriventer MWk s W # HIERIEFE SV
(Vascul .Pharmacol . ,2006,45(4):209-14) . 25l Hs , OhmuraZs AAF A5 L& AENC/Nga/ MR,
o AT 54T N (Bur. J . Pharmacol . ,2004;491:191-194) . 3£ 2% |, 5% R REGAAE 2R3
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Wi R , it P UL & B 2 B ), FFRAE 32 33 il A 0 N 230 o A8 AR HE R T AR
XPHRERAT AT s A HT o a0 RS0 5™ B AP 205, WAL & e F
R

(0117 KK BH B 7 v R0 A WD AE VG TT SV RS PRI 9% v (1) D280 ] AT 2 A0 3 17 55
B i 24 A 38 R (FDA) I R 138 2 b o 5 T e U 0 i e AT 000 N i AR 36 75 281
VA o A2 S e A T pR A0 (g R AR IR TP AT I TR R 36 B i 5 FE LA VR T I
L B TR AT IS Z A 2 A TE S ThA I T TR 0, HE2R 30 2 WUE I 2 8t
SR RERT, JF BT DL & VS B (dose—ranging ) o 8 AT 5T AS [6] B AR AOAS 5] 771 & DA 2 08
B ZAY S L E A AT AR T TR B B 2 A D% e A PR A S 15 8
[o118]  H TREERI L 452 B3 B N FI0E » BT AR ME DA 3 28 Frg s PR 2% s SR PEAR o SR 1T
OV T PR FRAELL B9 PEAS T E 9 ] BTS2 A A 11 1) 52 PR A s PRI 36 o I S A UL
43 (VAS) J& VP 8 5 8 e o5 K T B (N.Q.Phan% A ,Acta Derm.Venereol.,2012;92:
502-507) o VASHE: A % 100-mm7K T 2R (1 R T, Ho 2 smbric oA “TEREIR” i A Smbric oA “0)
REBI BIRRRR o B3 B B R AR, BL TR 5R B 1) i — 28 R 2R DA AR 7R K % 5 DA 22
KE I B A v B AR BT AR R B AR IR K H 2 — B B AR AN R R R
(R.C.Aitken,Proc.R.Soc.Med. ,1969,62:989 993) . A {f FHA 4TI A A &7 O S ARES:
THEAR S %4

[0119]  BRVASLAAN, B2 Wi A2 vE e F6 50 (DLQT ) ] FH TP 18 M e va oy 10 Th A . DLQT
— P R s AT R B R G, BT University Hospital of Walesf)—%K
ISR IER K (A.Y.Finlay 56.K .Khan,Clin.Exper.Derm. ,1994,19:210-216),
ST A 58 OV A UESEDLQ LA — B T V1Al 52 I s 8 A2 3 o = 540 ol 528 AR 1K) 7% (H. B Hahn
2N, J.Am.Acad.Dermatol.,2001,45(1) :44-8) . XA faT BAFRT « 14N o] KA A 110 0] 3 1 IRLAT
R, 3 RS AT 2B, n] 48 H School of Medicine,Cardiff University,Wales,UK(
ZEMURL dermatology.org.uk/quality/).

[0120] DA zs45 3 BH i {E R il 77 QR AL DA S i ]

L HeE 151
01211 DL sEyta 46 v B AE3E PR 25 W0 43 34 17 6 56 1 24 M A0 58 [ 24 i B2 10 3008 AR IR
USP/NFZW 22 Bl fi BH 59 24 173 (5 Fe AT DI FURE T8

SE i A5 1 . ] £ 73 DL 7
[0122] &)L ,3-[(3aR,4R,5S,7aS)-5-[ (1R)-1-[3, 5= ( =5 B 3 ) R ] 2 50 A ] -
4-(4-FAH)-1,3,3a,4,5,6,7,7a- J\E F W2 IR 24— 1-F (A 54 1) AT T
FlE T T OOIREE A R R TR R &R e/ 2 2 AW RS, BE
P E R R AN (+/-10% ) o

%1
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1 o fe LB A- 6%
a1 & M A 1-6 %
ah etk A A 50-60%
H % B A 20-30%
RIRH T I e &4 AR R 1-3%
IR A=A AR R ) 0.25-0. 5%
Bl H RS 4R A@EH 5-6%
|
#E S BR 4R i 7 ) 0.25-2%
S 100%

[0123]  0.25. UFI5mg K] F 728 7348 il 6 Be He v il 1) o v 70 il e 7 v2on) i A7 3t 4D 28 70 2
—FER A TTIEH A T AR A L)AL S H EEBE LA X H R BR AN IR s 2) R T 1Y
HEEMASHEALIFR S 3B AR A 4E 3 CIOR B B A 4 1 A I A b I S,
TP IR AR FENLLL SEBUR A IR AW AR S (WA B2 s O /i &ad ik
(WﬁmﬁW@%&%@zﬁ@mmmﬁfﬁm%%kmzm@m%%F%Zwa%
3 (A o6 22 B A8 T BRABE T s LA J26) SR K iR Ak il peod > E1 == 19 i)
S5 2 . i £ ml e VLIl 2%
[0124] =) VLI (LA ) 3 T AE 2 W A 1) B B (IE R 25 12 P o R 278t T 7R Y PR 7
=M e/ s ALY TR BB IR &R AR NE (+/-10% )
%2
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L ¥iox: Y
3: ki3
0.25 mg 1 mg 4 mg
e 1 & M) 0.25 mg 1 mg 4 mg
S . .
LRALF ] .4 :
TALE LR T FLRALF 0.40 mg | 0.40 mg Omzo
& S
#0 & & 5B AR B AR IR o S 96 mgx*x* 96 mgx*x* 96
¢ mg* *
BRI * % % % # (Banding) L L L
20 5
R ALEZES 80**+ R 5 ——= -—= -

* X ZE HH Capsugel (Morristown, NJ)FetH I 7 B A — 4 4b 2K

R RN K E B

stk 85 Bt LB A M7 I 1)
[0125] 3@ 26 W ¥ A AT ol B R ek 8w o 1) 4% i it #1570 o B 40 TN O . 1 EE B %
(1771 24k 2 2 0K B R AR D9 0 S8 A 7R o K5 A0 0 o B i 5 0 TG 1)l Y o M S v i 12 1 (.
&=/ HE) MK : LB R T RS 5 828077 (850 . 25 1 F14mg ) 43 1C 21 B AF it e 3 v -
FHEH e/ 5811 BUBE R 8045 7 25 o DA AL 7 il 48 0 21y 2 L 7] kil 7], (AN IS N2 4 Al 4
17
[0126] MR EBE X 7 VLM T A 2L J1 02— BER o 1Z 7V H BL R PR A« 1) 7E40°CHA AL H il
BT AN e BRI ) (A 6 ) 5 2) 45 i H e S R H v R INNGE I R B
BAPIHFIEIRA 3 T BRI TR BN BTIA H i BB B R & E R VA
(/0 10min) ;4) AL &P 212 NN BIZIR & 0 IR & B 2 A (USSR IN ) 55) %%
WIS B R AT P 56) FH B BRI SR L AL B IR SO VR S W & BHZ S AT (W Be B 5 7) ik %
BHF R T IROE ROIF IR 5 B AR AR B A o itt i s 8) 1 AT FH I IR ZE R I 43 (i 4
B s BLEO) SR i G A R R A3

St 18] 3 . 9 T K AR PR P ) PR A
[0127]  FRHE TCHIY K 47 I PRSZ BRI 78 5 05 &1 25 B BT VA L VB AR IS 485 5 31 TR &
(HIPAA) BA B ATAT My o7 P 8 R, 3347 M0k = Rb 77 1 0 445 DT 1B 70 ¥ 7 1 P e v 1) 2
RO R AP nl 43 A RIS T RO T LRI BE AL AU AT 232 220 B 2 H 0 ik
56, Wevh T 78 o 18 PR R I SR rh DU R385 UG 1 (1408 7 & AFDUT T2 B 0 1 A Ak ek
GATE G R R B A AR RN B L PE 18E 728 ik S i 2 R i 2
A AR R (B 7 R EE 32 0 R BORAE YR YT ) SRR BB PR , BTk 12 My s 4
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B XHNRPERT6 I HVASH R T7.
(0128] il A E FE AL 5 22 B A B0 T R =R & 1 — B A2 B L 2 = s N i
H — % RIS T 25 W8 22 59 B A BRI s K 0 i 2 1) R 2914 8, 3 H B FE s
182 R 50 81 L 2-8 e 77 DL Je s Kes4 R BE U7 3 . iZ P R I S 80L S TR 39,

723

A5 B 3] % IR 1A IE MR B A T ey 11 AR

ﬁ&%&: 11 #1

5, B AT MERE., etk

BRI Zd, RE. FASE. AZHE

AR K 80-240 & ST +7-40 A T o416y 24K

TR BANHRER (6 BA LIS 0. xHfkS
IF LBt B

R 7E S £ 8 9B AR
F| & Fa &

F1R: 3424 HEF (0.25 mg. 1 mg R 5 mg)
HAFRE, REZLHMA. B4 BRHAHC
BHip A 0.25 mg &)AEE/KR, 2 F 8
BB 1 mg 3B EE/R, 2% 8 R

B C: S mg 3EEIE/R, 2E8 R

%*\%F ‘:?DZ fD
X B8 g Ty /RA /R, 2 28/
I AT HREILEH BeHAHRATRE. EHAE 05

&) VAS & it R EFEAKFE. kk%i]%fﬁ
FIZ 18] VAS -39 T ALK M B KRB AL, KB4
S IEME R B ARAER 2484 (DLQI) . 37
HREABEH 5 B ALK,

e SEHF 5L AR LR B 64 RAF 2R 4 69 P A By 2R iy
Fads F 4R R B BATRN. ShIRE . HrEETa
AR SHIR F Rt B R AR, sHATARRSH3

1T

it ik R ER LRI B E WA LI VAS Sk
A5G Ly 2.

ﬁﬁ%i‘ﬂ’b,‘l’;\ 5 ‘:F’ NN

[0129]  mIBEAT WA AR ALBETH K AAH ) s PR a3 LLUDIUEWE%EE% AN = K BX 7
B TR BRET 2T ()2 o 3 A, 29D AL s e AR (2 N ) LB BB AT SR B3 00E BT 36 38 L A i
¥ 8 BRUE IR A REAE VR T 1 &) b 1 280wl A LAARADU 2 SE I ) 40047 14 Wi A 1 36 45 2]
HE -

SK e )4 . 0,25 s DG 3 g Jeg 2 571
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[0130] 5 R tH 7 4% Fh A & &) 3 UG 1H (1 J= 3 1 7). BT 38 1 F 48 & Vanicream™
Moisturizing Skin Cream( “VM”).Vanicream'™ Lite Lotion(“VLL”)®E¢Aquaphor®
Healing Ointment( “AP” ,3K HEucerin)fE N3 5 (base ) BLEE VAT VLL A2 7K A3y LR
AP E A Ji AL 5T o AE £ 8% (EOH) H (1) e 28 ot v IR 38 (fb &0 18 “Cpd 17) JR 2 E T LA R
il £ 1K) < O A 5T W) 9 DL 3H s KPR R HVA R T B b IR R e 1d i A 0. 020K ALAR I
Ano t op®25TE ALt 8 28 T A3 VA AL - T B o ) Vet UG L A 2 AR 1) B RV R 64 . Bmg /g
EtOHERE . 45 Yow/wo A il & Rl 57, 4 BT ik w) v IR / 2 e S IS 5 s o8 4 I i
8 T B R AR SR N 25, 0g AT RSN & R G ZIR G W25 Bh ot R e 2 12 e 5%
AR T “C” HFHNM T 5 IIAA T 7 TLHE ) 2 B AT 45 “B” A “C” 5514 5 A AH R = 10 25
M,

x5
PR #E A% | Cpd 1/BtOH | =& BtOH| % Cpd | % BtOH
(g) () B#& (g) (g) 1 (w/w)
(w/w)
VM-A 25.0 23. 06 1. 94 0.0 0.5 7.8
VM-B 25.0 21.12 3.88 0.0 1.0 15.5
VM-C 25.0 21.12 1.94 1. 94 0.5 15.5
VLL-A 25.0 23.06 1.94 0.0 0.5 7.8
VLL-B 25.0 21.12 3. 88 0.0 1.0 15.5
VLL-C 25.0 21.12 1.94 1. 94 0.5 15. 5
AP-A 25.0 23. 06 1. 94 0.0 0.5 7.8
AP-B 25.0 21,12 3. 88 0.0 1.0 15. 5
AP-C 25.0 21.12 1.94 1. 94 0.5 15. 5

[0131]  APHEH 2 NASE & HIAVE AL & 5 3% U I B 2 B VR VR 325 57, IR A B ANV T iz ik
JR1E515.5% L BEIR A 4K i, VEE AL 15x AR T Ba e/ L2 A 515.5% 4
B VR A AR5 S VLLAE AR 1 5x W AUBOR N s th — S8 BRIR M 0 AR  HZ 8 ot (1) 1A b
FLAC AT G, B w3 I B B33, SR IMRalVMATVLL il 571 o

S5 . 3 il 7R R E VT IR AR AL B iR
[0132] ATk B iz B AL K SRR il FIA-D7R TR 6 H o 7E K T 491 4+ F3A T i1l FHA-DI)
BTV ATVLL” o AR S A4+ Bird A AR 7 il 2% 1 FIA-D.

*6
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HF | BLFEE| A | Cpd 1/EtOH | & BtOH | % Cpd | % BtOH
(FEm) (&) (g) B () () 1 w/w)

(w/w)

A (VM) 25.28 21.27 0.0 4. 01 0.0 15.9
B 25.12 21.19 3.93 0.0 1.0 15.6
(VLL)

C (VM) 13. 80 11. 63 2.17 0.0 1.0 15.7
D 25. 02 21. 15 0.0 3.87 0.0 15. 5
(VLL)

[0133] [ H{Franz " BB TR T o &8 H 7IA-D P F 3 U I AR A0 B2 k1335 - 2 U] 1

Franzy/ #iith . % B A7 4. 15em” BT I3 5 I BRI 1 9mLEEU = (K B Franz 3 BUb A K T
R JERFFAE3TCI AT AP KRB T R EIE A AE10% 4151 % Tween®80[K]
19mL 1 XPBS(pH 7.5) IR MR L : £ 37°CILE /NN JE , Al¥& ITIAE0. 5.5 F150ug/mL
(R TR AR ] T LI - 2 SR8 Twe en®80, 5134 UG 1H 1) v fift 1 S 5 P AR, i
PR O, Fl IS TCHE I A RIS TR .

[0134] A Rz k2o Fiihh R 2<% B A 14 B2 T MR Wy FEAE A0 AT 70 % L BEiE e i B Mk &
TR P o B SR A AR ART 2% 10 AN RIS/ N ) 3 L5540 VU 1 o 3 Pl ot Bz JBK: 41 Jo )2 1 - [
EALFTR B S F I Z1100mg /86 HIFHIA B CERD S AT B2 ik | (SEPRE & A, 103.8mg;B,
101.3mg;C,103.2mg; BA D ,103.8mg) , S8 J i b3 M B DA 28K .

[0135]  7E0.5.1.2.4.6.18F122/N}, 38 i Franz 4™ Bt (9 BURE L B £90 . 5mL 1A TR - 75
DCHURE & 5 1) I o 20 = A e SR AR B KB B 52 M o 75 SR B0 25 SR IN (483 22/ B ) »
FH P B8 0 IO B Ik 5 %o 468 il 751 A PR ot 1) XS AT RR S A VR T UK VD A e

[0136]  Fir A B FES: AELC-MS/MS 4 M aiT 20 1L [ AH AL EX (SPE) &b 2 . &7 1M & < » A 30mg
b 7 B/ ImL AR R Strata—X 33umZE &4 AHAE (Phenomenex ) £ 1mL B3 15 3 F 1mL7K
AT H300uLRE S ERERZAE SRS HImL 30% FREEIE UE - H 2 B (1) 2% P I8 ke 9k i =) 9%
ULIA o Z A S AR 5 IRk S0 AW i ik 46 I B B 77 T-50ul. 50% FREE P o 1 Jo ik Ay 7 Hieg o
V45 N B RIR B 1) 5 v TC R R AL 1 AR RRAE Y 5 4R 5 18 FH R AR A SPE 206k H AT AL R
IARN0. Ing/mLIR) R B 8 15 AR AE S LA SR e 15 B HRIA-DIRARE S A w) v DL IR R
TE TN FRUHI A543 B 550 R ARID R AL it v, AR T 3 W9 T 4E . B 37R tH T 4£0.5.1.2
4.6 18FN22 /NI &b 5 AN JE5 38 il SRIB AR Cla 22 i 2 1) =) 3% DL 3 1) SRBURE AR - B3k W 46 i T6
NI AE R 28 o R LC-MS/MSH I 31 ) v UG 3 . P 338 B A8 I I A& Sk 7 o, A L =3 3 1 77UC
JRER B S8 T F IS LI 28 5 IR SR 1535

[0137] 7530 &5 o A iy e R B A0 57 Jbk vp 11 0 3 DL 4L = o R P ot 57 Jok P R B2 775
FHAE v 580 28 1 77 b 2R 3 1 XS T 25um ) AP 41 o 4 B/ 1040 U1 A 9 B T-Eppendorf
B, TR I B PR RS AR AR Img /mUBE G 28 37 C I AL L /NS o FHAR Sk B8 75 I IR A3 2 AL
(1) B 0 gk — 20 28 oAk o 1e] 25uL BT i Je SR 2% H A 25ul 50 % F BRI L00uL 2, ) / R B
PASRER 578 UG IE 6 - T-48 AR AR AE S 1T 5 5 191 25uL 25 [ B2 5138 I NE T-50 % B B 1)
25ul. 7] UL H A (M Sng/mLAE5000ng /mL ) , S8 S5 AN 100uL.Z, i / FY B o B HH (1) =) 3% UL 31
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HLC-MS/MSSE & o 47 i " SEB6 &5 AN OR BE 75 B2 Bk b B ) DL AR (FEE 4P ARy “VPDT3T )
E‘J%oﬁﬁi%ﬁ{ﬂ%um&ﬂ?ﬁ? H, ug RIS UL IR/ g B o X T R AR S AIBAICS H i &, firid
FE N2 B4 o DR BE A2 BBR = OO 5 2= BB v (1w s IL I &

St 516 AR 1 4915 =T DL I g Jeg 2 s 511
[o138]  FR7HEAL 1 Rl Hi R AR R B RS, Pk i 770 n] i w) v UG SH B £ T 775 ek
2 VNN RATIE SR T 7 7 o

RT

A B8] % I3 5 8 B

Hx | LA, sneEBE. N EEMFHE. HISMHHES. PEC-100 Ak
ReBRBS. RS, EWEL., A fbskFak
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il

i)

BB, +\+5582. Cremophor®A6. Cremophor®A25, &iK%G

M. 3 EAK W BB A K

o
—

#

Hib, WLALEF, ARARBR S A BS .

NaOH X FLE ) Fork

Fupess. KFEE. pHAF A (e

e
‘_:;.\4

ik, BRRSAE. BAESARENES. = LBk, xTEAERTEESS

7K

%
£

.——ﬁ—j‘- 'i_/\‘t‘ 7N ﬁj- /E}’#é]/‘b
. BRI —A4h. BEBR. sKAeMFik NaOH

BARR. SRR ER A -30. A

5
ﬁ

i, ANt XEE. FAdh. AR, SReEBER AR -20. ekedolr K
% ZRAKYE, Lo LB (BDTA) . = fev9 LB —4A.

ﬁmfﬁ%ﬁ

2
E}__'x:

7K

FALEs 60, xHEARTREfoltid

et
S

B, FEASBE. SRIHAS.
BEALBABE 4. KT BE. AT
7K

B, Hh . Z R 85, SREARAS
£, pH i A (4o NaOH K3LEL ) Fo

2
%

O —BL, RERGEE, A EIARJSEAES. GlE. Ay g, EHFEHEL
YeIARRAS, STELERRRBIREE-20. A4k, BB faK

2
2

B, LALEE. RSB RE. BHd-3 hERE. Y

. andE. R =AML,
LR — 4 Fa K

A K FERES. EDTA S L —faw

2
W

A B, RRRSER. AEANBRFHBS. FLibsd, i B LALES 60.

EAA (FeiL T8 A ER

49) . pHAAH #) (4o NaOH Fu/ B ATHEER ) Fask

)

AR (#Flde, LA LA

+ANF B, FLPREE. NS MR A, ARISE4E. ARNEE
. FHh. AR, KAEE T B Lk dhde/ KL

R, AT NBE. G e, Rk, R0 BTN
M30. Tween®60., xt# 1 K ¥ ERESFoK

+N+XEE, Tk, aF s,

BE. ATHRER. ATARER4MAeIK

SridBE KA -20. XTHEARTER
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A | RZBE. AT RER RATH 20 oA AR, 5
m ORIREBH) . FE (AKEH) . A9E. sTEAXRTHR
fie . BEBR — S 4N Fask

FR | RSB, EATNEE, RIS, ARMBLOTIEES . JOKLALER AR

JeERES. &4k, BLELES 60, R TEEAK
OB, A _BEREISEEES. A, g, B fak

R_BE. Fapsh. ARE. AAEEERAE-2. £ FH. EDTA LM
V9 LBE AR, BERR R 4NFasK

R B, IR BIATARERES . MR B R WIBRER, KK ALEZIEF
hERES, GF . ¥ BAsEt4s. THABLAGAR (BHA) . 47
R BR Fef ik K

H®E B (WwLBERKAZEE) . RUHRAFIE. #thihFiEikK
B | TEE. FIRAE 934P, = LB RFeK

BERG | Hid, FORHE 940, AR V4. —Waksh., F AEEEAE A IE 36 AL BS
—4h. Z8uEE. HR R (il B R T/ ST AERTR T
Bg ) . EDTA R T —Fevd B —4h. pH A H (He NaOH s FLER )
Fask

IR | . BA-P-ME. BLiYsE. sSTHEAXTEES. EDTA
R L= Ievg L =4 Fak

B | Ao, BAKER. PR =B, 99AEAE. B ALES 80. 5 JE
F] (e X WEE) . EDTA SR w9 s =48, pHAF A (4w
NaOH 2 FLER ) A=K

P | B RS REBRFRBE. T4 040, Z LB, % ABS4N.
EDTA 2% 2 =z B8 —4hFfasK

% | A 8%, Carbopol®941, PEG 400. stZE K FE FAs. pHAYD
#) (4o NaOH 3 FLER ) FosK

AR | M. PEG 400. Fik+%F 934P, ff £, stHAA XTI T AL,
pH A A (4o NaOH S FLEE ) FasK

BRI | B (o LB /R A B ) . FIRM. REIAM T, A
) (Aoid BALFETEL) « pHAFH (Ho NaOH sRFUER ) Fask

i
2 | it

‘}ﬁt
g
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B | Hb. ATBE, PR, Soke A k. FRA/OEBERAME
%5 (capryl/capramidopropy!l betaine). XFAARKFERES. 474
BR . ATARER4hAa K

BIE | 2B, B2RAGEERK

A | Hh. AEPEEE. AERSARBES. PEC-100 AEASELAES. PEGC 400. F
A 041, INFHEEED, BAFT b, BISEIERM-21. RFE.

LALER . L ALER ST, pH AP A (Ze NaOH RFLER ) Aok

A | BAEBE. BB, BRATALE. BSR4, FEFK

A | RmoBE, zadEE. REASEE. ARJSEAHIGER. AK L ALES R RS RL
Bs, By Y. AR, stEERXTERES. EDTA R L=
J5evg B —4h . JKFafEik pH A H F) (4o NaOH RATAREL )

A | . AN SEE. FARRREE. AEASER. ARMSBAHIhES. A AEEL
JLEBR4AN . 3 AEIE KT BT BEsfasK

AR | B (R LB A/ R A BE ) Fete A g i BR 49 H ik B

AR | 95% ZBE A= SuppociTe®AM (A-teFe Co—Cy BE 5 BR H id = B8 44 H b BS
)

KF | FAEE. ABFK
R | TEE. A BE. SxeEEE. ARJEBE. RLALES60. KOHAK, Hd &

W/ T WA it ) Ao
g | LB, T—BEE. NEEMFRAE. ARASBATK
(&
Rk )

A | . FLAE. AT SSER. Ak, &3
(K | —srdbls. &, BiB 547, st A4
B2 | NaOHELILER ) Fask

RE (Mg E. BTEGEEMN. BEHE. BLEES). L okw
(& | T4, LEER4AY. pHIAS A (deHCL) . KFeiFiLEE (H0 T
) | B

SRR | MR, BT RS EmM. B EE,. BLEE80. KILA

(% 4. RTE. KFFihB (I TE)
i)
WE | HATHEE. KILAL. NaCl. EDTA. 47488, BEEA S —4h.
(# | Kfofbikd: (2 TEF)

fE)

(01391 AT W45 r 52 S (1A Fr A3 Rl A0 R 6 A6 R i P50 51 O F A AR S, LR B dn Rl g

SRS T RE-) 0BRBARS . BEs
KBRS, pHAT A (4o
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1) Li(tBUO),AIH
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) CF — 2 e
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